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A New itiadnsiidies Wis Machine. 
A new type of Thomson-Houston alternat- 
irrent dynamo is shown in the accom- 
ng illustration. The dynamo is made 
) sizes of 750 and 1,300 lights capacity. 
cial point in favor of this type is the 
ing of the fields allowing easy access to 
rts, and the armature is perfectly ven- 
d, obviating all tendency to burn out. 
lynamo is entirely automatic in opera- 
ind will permit the throwing on or off 
y number of lamps from one to the 
capacity, Without causing any sparking 
dynamo, or changing the candle power 
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Electric Lights in Shafts. 

A despatch from Ironwood, Mich., says: 

‘ The decision of the Norrie, Pabst and other 
leading mines of this city to light their 
mines with electricity is viewed with interest 
by mining men, On the Marquette and 
Menominee ranges the surface workings of 
many of the principal mines are 
lighted by electricity, but the under- 
ground slopes are still lighted by the 





kerosene lamps and candles of the 
miners. The illumination is of course 
very imperfect, and there can be no 


ion that with a better light the 
whose duty it is to test the 
sand roofs to see that they are 
solid, and protect the miners from 
the dreaded falling of r ck, could 
work to much better advantage than 

The old-fashioned miners 
that the introduction of electric 
light, which will illuminate all parts 
of the mine, will scare the men, as 
it will show them the great masses 
of rock that they otherwise would 
The miners may be scared 
few days, but they will become 
used to the electric light as they have 
to the power drills and dynamite 
that have been introduced into all 
the principal mines of the country, 
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within the past ten years. The 
Norrie mine maintains the lead on 
ore shipments, Its production will certainly 
exceed 500,000 tons this year, but by how 


h cannot be said.” 
>> 
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Street Car Power. 
Buffalo Times of recent date thus 
laments on the fate of the city in the mat- 
ter of rapid transit : 

The importance of more effective power 
in street car service is being demonstrated 
during the present fair. The over-burdened 
horses, struggling up Main street with cars 
crowded by a hundred passengers each, 
make a pitying sight. It is absolutel 
cruclty to animals, and the society for their 
protection would be justified in interfering 
for their relief. 

The matter seems more aggravating from 
the fact that there is no necessity for it. 
better power has been amply demonstrated 
and should have been adopted in Buffalo 
long ago. Electricity is being used else- 
where with success, while this city still ad- 
heres to the old system of animal power. 
The Philadelphia papers bring us an ac- 
count of a successful test of a road storage 
battery that will move not only one, but 
three or four cars. What a relief this would 
be at such an emergency as the present, both 
to the animals and the company, as well as 
passengers, 
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TheZPower of the World. 

An interesting calculation has recently 
been mace by the Statistical Bureau in Ber- 
lin. Four-fifths of the power machines at 
present in activity in the world have been 
erected during the last 25 years. The 
country which possesses the highest amount 
of horse-power is the United States, with 
7,500,000 horse-power; then follow Eng- 
land, with 7,000,000 ; Germany with 4,500,- 
000; France, with 3,000,000, and Austro- 
Hungary, with 1,500,000. These figures do 
not include locomotives, of which there are 
105,000 at work, with a total horse-power of 
3,000,000. Thus the total horse-power in 
the world is 46,000,000. A steam ‘‘ horse- 
power” is equivalent to three actual borses’ 


strength, and each living horse respresents 
the strength of seven men. 
horse-power of the entire world represents 
the work of 1,000,000,000 men, or more than 
twice the total working population of the 
earth. Steam has thus tripled the entire 
human work power of the carth. 


Tue THomson-Hovuston ALTERNATING 


Electric Work at Plattsmouth, Neb. 


All last summer a force of from 50 to 100 
men were engaged in the erection at Platts- 
mouth, Neb., of what is claimed to be the 
most complete electrical plant in the State. 
The work already done includes the con 
struction of two miles and a half of electric 
street railways, the distribution of electric 
wires over the town ready to furnish incan- 
descent or arc lights in any number, or 
power, and the erection of a large brick 
factory and power building in which are five 
dynamos to furnish power in the manufac- 
ture of incandescent electric lamps, besides 
the dynamos for lighting and giving power 
to the city, and the material and necessary 
utensils are at hand to start the factory to 
work. 
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Telegraph Litigation. 

The case of the Great Northwestern Tele- 
graph Company against the Montreal Tele- 
graph Company is being tried before Jus- 
tice Davidson at Montreal. It is understood 
that the counsel for the plaintiff have given 
another notice that in consequence of the 
nature of the evidence elicited in the case so 








Thus the total | 
| ularities of ocean bottom, 300 miles. 


far they will make an application to the 


court for permission to put in an additional 
demand, asking that the reduction in the 
amount of rental payable to the Montreal 
Telegraph Company be increased by an ad- 
ditional two per cent., making the amount 

to be paid four instead of eight per cent. 
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The Proposed Australian Cable. 
The report of the committee of the Cham- 
ber of Commerce of San Francisco upon a 
cable from San Francisco to Australia, states 
that the total distance to be covered, accord- 
ing to the calculations on the shorter of the 


| two routes considered, is 6,371 miles, divided 


as follows: San Francisco to Honolulu, 
2,100 miles; Honolulu to Tutuila, 2,271 
miles ; Tutuila to North Cape, New Zealand, 
1,700 miles ; allowance for slack, and irreg- 
The 


| deep-sea sections of the cable would probably 


be eleven-sixteenths of an inch in diameter, 
the intermediate sections one and one-eighth 


| inches, and the shore ends two and a quarter 
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, inches. 
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Roughly estimated there would be 
5,000 miles of deep-sea cable, costing $1,000 
per mile or $5,000,000 ; 800 miles of inter- 
mediate cable at $2,000 per mile or $1,600, - 
000 ; 570 miles of shore ends at $3,500 per 
mile or $1,995,000, making the total cost for 
the 6,370 miles of cable $8,595,000, to 
which should be added $1,405,000 for de- 
positing the cable on the ocean bed, land- 
ings, franchises, concessions and contingent 
expenses, giving a grand total of $10,000,- 
000. 
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Inspecting Boilers While Under Steam. 
It is reported that a German scientist has 
devised an incandescent lamp arrangement by 
which the interiorof a boiler may be in- 
spected while the same is under steam. A 
thick tube is inserted into a stuffing box, 
through which a small incandescent lamp is 
introduced, which is connected with a bat- 
tery. By means of a thick glass plate, 
placed in the shell of the boiler at a conven- 
ient place, the illuminatéd interior of the 
boiler may be inspected. This is likely to 


be the means of providing remedies for 
ene of the existing uncertainties in boiler 
pulation, 





THE TELEPHONE MEN. 


ELEVENTH ANNUAL MEETING 
MINNEAPOLIS. 


AT 





A Good Attendance and a Programme 
of Interest. 





SECRET MEETINGS DECIDED UPON, 
PAPERS READ AND DISCUSSED 
WITH CLOSED DOORS, 


AND 


The annual meeting of the National Tele 
phone Exchange Association was held at 
the West Hotel, Minneapolis, beginning Sept. 
10th. One of the parlors on the first floor 
was used as the place of meeting. The old 
telephone workers were out in force, among 
them when the Convention assembled being : 
Gifford, of Louisville ; Smith and McDaniel, 
of Kansas City ; Dickey, Korty and Drake, 
of Omaha ; Beach and Wilson, of Chicago. 
Besides the eastern delegates named last 
week there were: Capt. Stone, of Cincin- 
nati; Storke and Uline, of the State of New 
York ; Forbes, of Detroit ; Hall, Culbertson 
and Palmer, of Buffalo ; and many others. 
The American Bell was represented by 
Messrs. Morgan, Doolittle, Brown, Knight, 
Albree, and others. 


FIRST DAY’S PROCEEDINGS. 
MORNING SESSION. 


The Association was called to order at 
11.45 a.m. The president, Henry Metzger, 
of Pittsburgh, in the chair, and C. H. Bar- 
ney, of New York, secretary. 

The secretary called the roll and an- 
nounced that it showed there were 28 active, 
three associate and seven honorary members 
represented by one or more delegates each. 

The President: The next order of busi- 
ness is the application of new members. 

The Secretary : Mr. President, I have re- 
ceived an application for associate member- 
ship from Messrs. Fellton and Guilleaume, 
manufacturers of telegraph and telephone 
cables and wires of Cologne, Germany. 
They are recommended by the Bell Tele- 
phone Company of Canada. 

The President : The application of Messrs. 
Fellton and Guilleaume will be referred to 
the executive committee for investigation, 
and report under the rules of the Association 
if there are objections. Are there any other 
applications ? 

The Secretary: No, sir; 
other applications. 

The President : The next business before 
the Association will be the reading of the 
secretary’s report. 

The secretary here read his report as fol- 
lows : 


there are no 


SECRETARY'S REPORT. 


New York City, Sept. ist, 1889. 
To the National Telephone Exchange Asso- 
ciation : 

GENTLEMEN :—I have the honor respect- 
fully to submit my report as secretary of 
this Association for the year terminating 
August 31st, 1889. 

he changes in membership since my last 
report have been as follows : 

At the beginning of the Association year 
the roll of the Association showed 36 active, 
5 associate and 29 honorary members. At 
the meeting in New York in September, 

(Continued on page 6.) 
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Remarks on the Telephone Exhibit at 
Paris and Central Office Switchboard 
Experiments in Brooklyn. 

BY W. D.’ SARGENT. 


It was my good fortune to be selected by 
the American Bell Telephone Company to 
take charge of their exhibit at the Exposition 
Universelle, Paris. 

My duties in that connection required me 
to remain in Paris about two months, during 
which I spent most of the time at the Ex- 
position, afterwards making a flying trip 
through Switzerland, Germany, Belgium 
and England. 

The exhibit on the part of the American 
Bell Company consisted : 

First.—Of an_ historical exhibit, compris- 
ing originals and models of the first instru- 
ments conceived by Prof. Bell, down to the 
present forms. 

Second.—The most improved form of long 
distance desk transmitters and metallic cir- 
cuit switchboards, together with samples of 
cables, call bells and other apparatus ; also 
a large pole, complete with cross arms, 
braces, etc., typical of the best form of line 
construction in this country of the present 
day. Wires were run from our space in the 
industrial section of the United States to 
connect the various offices and departments 
of the United States Commission. Al] these 
wires were run overhead on the buildings 
and centered in a switchboard where an 
operator was stationed to make the necessary 
connections. This system proved of great 
service to the commissioners and was the 
only active part of our exhibit. 

Outside of the telepbone exhibit the only 
electrical exhibits in the United States sec- 
tion were those of the Western Electric Com- 
pany, embracing general electrical goods, 
Prof. Elihu Thomson, the Elektron Manu- 
facturing Company, the ‘‘C. & C.” Motor 
Company, the Okonite Manufacturing Com- 
pany, the Consolidated Electrical Subway 
Company, of New York, and the Cobb Wire 
Company. 

Prof. Abdank-Abacanowicz was in charge 
of the United States exhibit, and was par- 
ticularly efficient in arranging the space and 
looking after the interests of exhibitors. 
The rest of the electrical exhibit was in 
machinery hall, being principally in the line 
of light and power, although there were 
many forms of burglar alarms, electric bell 
installations, speaking tube telephones, etc. 

Mr. Edison, who occupied the largest 
space of any single exhibitor, showed all 
his various inventions with which we are 
familiar in this country. 

The telephone business in Paris, so far as 
the central office is concerned, is conducted 
practically the same as in this country, but 
all their wires, as is well known, are under- 
ground in the extensive sewer system for 
which the city is noted. This sewer system 
affords an easy solution of the underground 
problem, but as it has been described to 
this Association before, it needs no further 
description at my hands. 

In all the cities where I stopped long 
enough to make any observations, I found 
the telephone wires universally overhead, 
the house-top construction being very much 
superior to anything we have in this coun- 
try. The roof fixtures are made of light 
iron carrying a very small phosphor bronze 
wire, so that large masses of wire are scarcely 
visible, and the fixtures themselves are so 
light and airy that to the eyes of a telephone 
man they are ornamental rather than other- 
wise. 

I did not notice the use of overhead cables 
to any great extent, except in London, 
where the telephone system is entirely over- 
head and the construction is of much the 
same character as in the other European 
cities, except that they use overhead cables. 
In Trafalgar Square a large lead cable is 
stretched across one side of the square, in 
full view from all points, and wherever you 
may look up in the heart of London you 
will see wires and cables extending in all 
directions. 

The British postal telegraph department 
put all their wires underground, and as they 
do a limited amount of telephone business 
their telephone wires are underground. 
Their method has been described before and 
consists in drawing gutta percha wires into 
three and four-inch iron pipes laid directly 
under the pavement, just inside the curb, or 
between the curb and house line, with man- 
holes or handholes at convenient intervals. 

[ could not learn from any of the electrical 
people that I met abroad that any plans had 
been made for a general system for placing 
a telephone exchange system underground. 

Several other members of the Association 
have been abroad this year and will doubt- 
less be prepared to give you the benefit of 
their observations. My own impression is 
that we have little or nothing to learn 
abroad, and that it will not be very long be- 
fore the requirements of the business in Lon- 
don and other large cities will necessitate 
their placing their wires underground, and 
that we will be able to teach them many 
things’when that time comes. 

For several years I have been reporting to 
this Association the progress of the under- 
ground work in Brooklyn; these papers 





will be continued this year by Mr. J. C. 
Reilley, the general superintendent of the 
N. Y. & N. J. Telephone Co., to whom the 
credit of the very successful work in Brook- 
lyn is in a very large measure due. 

A little over a year ago our largest cen- 
tral office in Brooklyn was equipped with 
the single wire multiple board, and I have 
brought here the results of 13 months ex- 
perience with the board, together with tabu- 
lated statements and remarks and conclusions 
by Mr. George J. Davison, manager of our 
Brooklyn office, who has made the subject 
a study, and which I will now proceed to 
read. 

W. D. SARGENT, Esq., Gen. Mgr. : 

Dear Sir—In making a report to you of 
the workings of our new switch, it might, 
perhaps, be well to go back some years and 
recall the circumstances which led to its 
adoption. 

The exchange was opened in 1879 at No. 
4 Court street, removed in 1880 to 397 Ful- 
ton street, with 52 subscribers connected, 
being then operated by the Chinnock system, 
which was changed in 1882 to the so-called 
Western Electric standard, section after sec- 
tion of which was added as needed by the 
increase in subscribers, until at the time of 
the purchase by this company of the prop- 
erty at 16 Smith street, there were in use 
sixteen 100-wire sections of mixed subscribers 
and trunk lines and five sections of purely 
trunk lines. 

The switch, battered and worn after six 
years service, was not adapted for the proper 
care of so large a number of subscribers as 
had eventually been connected, nor in keep- 
ing with the company’s new building which 
was to be fitted up with the best appliances 
in all respects. The. single cord Western 
Electric multiple beard was selected in the 
belief that it was the best then devised, the 
most rapid and the one with which the 
operators could handle the maximum num- 
ber of calls. 

The switch was ordered in nine sections, 
of which five were for subscribers lines, 
only one subscriber on each line. The trunk 
lines were in sections by themselves, while 
the pay station lines and the circuit lines 
(that is those on which were two or more 
subscribers), with any others which required 
special calls or care in any way outside of 
the regular order, were also put by them- 
selves. This arrangement of the switch was 
in accordance with your belief that this was 
the proper disposition to make of the various 
circuits so that the direct or single wire sub- 
scriber operators should be entirely free from 
having to make any connections, other than 
those which were local and thus be enabled 
to give more rapid and better service, and 
also to determine the maximum rapidity of 
this form of switchboard. The experience 
gained in the use of this switch has demon- 
strated the advantages of classifying the 
business, 

One of the direct subscribers sections was 
equipped with double cords, but with the 
same looping in and ringing device as on the 
single cord sections. This modification of 
the general plan was made because the sec- 
tion so modified was in an angle of’ the op- 
erating room, and it was impracticable to 
put the full complement of single cord equip- 
ment in the reduced keyboard space, and it 
was also felt that it would be desirable to 
have one section of double cords, not only as 
a relief or emergency section, but also for 
the purpose of comparison as to the respect- 
ive merits of the two systems. 

During April, May and June, 1888, the 
switch was put into position, ali subscribers 
and trunk lines were connected into it, and 
everything being in readiness at midnight, 
Saturday, June 30th, 1888, we cut away 
from our old switchboard and removed into 
the new quarters. 

There were 1,476 wires connected with 
our switch at the time of removal, besides 
about 100 private lines (switch lines, etc.), 
which come into the distribution room for 
test or other purposes, making nearly 1,600 
wires to be transferred. On Sunday we 
handled almost the usual volume of Sunday 


business without serious friction. At morn- 
ing test on Monday there were but 76 


wires which were not in working order, and 
these were so nearly cleared up during the 
day that by Tuesday morning our test 
showed very little over the general average 
of wires not working. 

In accordance with your instructions, a 
record was made up of all troubles arising in 
the working of the switch at the time of 
their occurrence, and from these records I 
have compiled, and hand you herewith, a 
tabulated statement showing the number of 
difficulties arising each month and the par- 
ticular part of the equipment in which such 
troubles were developed, and will endeavor 
to point out the cause and possible remedy 
for some of them. 

As shown by this table, during the 13 
months’ use from July ist, 1888, to August 
1st, 1889, the switch and its equipment have 
required attention on 1,115 occasions. Of 
this number 275 were confined to the cords, 
the balance of 840 being entirely in connec- 
tion with what may be termed the fixed 
mechanical parts of the switch. 


These 840 difficulties occurred in the 





various parts of the equipment as follows: 
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Combination keys. 459 


Grounding jacks... ........s0c0..s0005. 

The trouble in each of these parts has been 
classified in the accompanying table, so as to 
show as nearly as possible just where each 
occurred and consequently where the princi- 
pal weakness lies, 

Spring jacks.—The spring jacks are what 
is know as the ‘‘ Boston type,” and there are 
15,660 in use, all of which are set horizon- 
tally in the switch. The troubles with this 
part of the switch have been only 11, ten of 
which were failures to close the line on 
withdrawal of the plug, and one a loosened 
wire where soldered into the jack. The first 
were readily located and pee y remedied, the 
difficulties being particles of dust or other 
matter at point of contact, which the inser- 
tion of a ‘‘ jack cleaner” removed. The 
loosened wire was resoldered with little 
difficulty. The use of platinum contacts 
instead of the present ones of german silver 
and brass is the only suggestion of improve- 
ment which I can make for the spring jacks. 
It should not be forgotten that this is the 
first 13 months’ use of the switch and that 
the trouble at this point must be a growing 
one, and, therefore, all should be done that 
is possible to do to guard against it. 

Drops.—The drops used, both for sub- 
scribers and trunk lines, are of the Warner 
pattern, and 1,660 are in use, 294 having re- 
quired attention. Over 80 per cent. of all 
trouble with this part of the apparatus was 
developed in the first two months the switch 
was in use. The troubles are classified as 
follows : 

With the catch.... 
a ere ae 
Armature trunnion 
. cclewnsse-salbeciber ~bbecor an LEE ee 

sin ieudivaremensah woesaetos 2 
Burned out 
Broken wires........ 20 

The ‘‘ catch troubles” were trivial in their 
nature and easily remedied, requiring no 
more than a slight bending of the catch in 
the proper direction. The shutter troubles 
were caused by the shutter being too flat, so 
that it rested close against the face of the 
drop and hence failed to fall when released 
by the catch. This failure was due to two 
causes, that is, air pressure and the center of 
gravity falling directly over or inside of the 
hinge. The remedy was bending the shutter 
outward from the face. A slight modifica- 
tion of the form of the shutter in this respect 
would be advisable. 

The ‘‘ armature trunnion” troubles were 
caused by a slight rusting of the iron bear- 
ings, caused by dampness, and were princi- 
pally developed in August, 1888, when 190 
required attention. The substitution of 
some metal other than iron at the point of 
bearing would very greatly reduce this diffi- 
culty. 

The ‘‘crossed with core” caused by. 
abrasion of the insulation. The ‘‘ open in 
coil” and ‘‘ burned out” do not require any 
special mention, nor do the ‘‘ broken wires,” 
which were generally the result of lowering 
the drop shelves for other repairs. 

Combination keys.—Of the combination 
keys 1,560 are in use and 459 have required 











attention. Troublesare classified as follows : 
Operators’ spring on line 25 
BMBIO PACS TOOKS....... .0.0000cccoccccescee 10 
Cutting out and failing to close in line 
SE on vecuvicwwaveelie tended eeeeet ous 7 
Operators’ circuit not closing... 44 
Rubber plunger broken............-..--- 8 
Operator ** cannot cut out”’...........-- 118 


BOON WIGS 050. ccsccvcccsvescscsse cs & 

‘* Operators’ spring on line” is caused by 
a loosening of the nut which holds the parts 
in position, and which could be avoided by 
slight changes in construction. This is an 
especially annoying trouble when it occurs 
at a busy hour, inasmuch as it short-circuits 
the operator’s instrument and all connections 
for at least 100 subscribers must be made by 
adjaeent operators by the use of ‘“ helpers” 
and at a serious disadvantage. 

‘* Angle piece loose”’ refers to the angle 
piece on the under part of the key and which 
isa part of the main line circuit. Trouble 
arises from the loosening of the screw hold- 
ing it in position. 

‘* Cutting out or failing to close main line 
contact” has reference to trouble at point of 
contact between the angle piece just men- 
tioned and the main part of the key. This 
is the most serious of any of the troubles 
which have arisen in any part of the switch. 
None of it appeared for the first nine months, 
while in the last four months 197 keys had 
to be attended to—an average of 50 per 
month. The trouble so far has been almost 
entirely confined to the trunk line and double 
cord section keys, these being used more 
frequently than a subscriber’s key, but there 
can be no doubt that it is only a matter of 
time when it will spread throughout the 
entire keyboard. The contact where trouble 
occurs is only a pressure contact and between 
german silver and brass. The brass is in 
the form of a small rounded kuob which 
becomes covered with a black deposit, either 
from corrosion, dust, or other cause. This 
does not entirely open the line (the generator 
current never failing to pass through it), but 
it forms almost a complete barrier to the 
passage of the telephonic current. An es- 





pecially bad feature of this trouble is that jt 
is not necessarily apparent to the operator, 
who, when she cuts in hears the subscriber 
through another connection, and while she 
remains in on the connection (in all proba. 
bility with her hand on the key adding addi. 
tional pressure and firmly making the con. 
tact), the subscribers may talk without any 
trouble. She no sooner cuts out, however, 
than the trouble begins. The voices die 
away, the subscriber rings, the generator 
current passes the obstructed point and fora 
moment or so conversation goes on, only to 
be again interrupted as the operator jars the 
keyboard by manipulation of adjacent keys, 
The trouble can be reached only by raising 
the strip of keys out of the keyboard, taking 
the one in trouble entirely apart and polish. 
ing the points, or, more correctly, the parts 
where the trouble is. Of the difficulty in 
doing this I shall speak more hereafter, 
The trouble would, I think, be greatly less. 
ened by the use of platinum contacts, but 
the conformation at this point is especially 
bad and I do not believe that any substitu. 
tion of metals, while retaining the present 
shape, would entirely remedy tle evil. The 
contact is not a sufficiently positive one ; it 
is at best dependent entirely on the tension 
of the spring of the key proper, and is liable 
to be interfered with at all times by the oper. 
ator’s hands and arms as they work. 

‘*Operator’s circuit not closing.” This 
trouble arises from dust accumulaticn and is 
easily remedied, except so far as the raising 
of the key strips is concerned. ; 

‘*Operators cannot cut out.” In_ these 
cases the iron rod of the plunger becomes 
completely or partially stuck, so that the 
operator cannot manipulate it. Remedy, a 
touch of oil, or filing. The broken wires in 
the case of the combination key, as in all the 
others, is due almost entirely to breakage 
while making repairs. 

Grounding jacks.—T here are 1,440 of these 
in use, 76 of which required attention. The 
troubles arising were : 

Test crossed with line.................. & 
Operator's connection crossed........... 5 
RR NE WOE oc onion nsicinci cvcicvoseins 
Operator's connection not closing, dirt 
EE ave cccaees wasvenenses 5 
IN IID, o's cies: ok bn seticnecniciedennnes 


The first three classes were all due to one 
cause, namely, the loosening of the screw at 
the base of the line spring, which allowed 
one or other of the parts to get out of posi- 
tion, thus causing thetrouble. These screws 
are short and screw into hard rubber, and 
an effort to set them firmly is likely to result 
in the stripping of the thread and leaving 
matters worse than before. The line and 
test springs too do not fit into the rubber as 
closely as they should, which would othier- 
wise prevent their getting out of position, 
even though the screw was loosened. 

‘*Operator’s connection not closing on 
account of dust’ was easily cleared. 

‘*Broken wire” due to cause heretofore 
noted. 

Cords.—There are 1,480 cords in use, of 
which 280 are on trunk and double cord sec- 
tions. Of the subscribers’ cords but eight 
have failed, while of the trunk and double 
cord sections 170 had to be repaired. The 
explanation of this great difference in favor 
of the subscribers’ cords is that a subscriber's 
cord is used only to complete those connec- 
tions for which he may call, while on a trunk 
or double cord section each cord may be used 
any number of times. : 

One of the ‘‘ operators helpers cords ”’ is 
furnished each operator for the purpose of 
answering a subscriber instead of doing so in 
the regular way ; like the trunk and double 
section cords, they show the effect of frequent 
use. 

The failure in all of these was just at the 
base of the plug and was due almost entirely 
to wear and tear, it being hastened, how- 
ever, in a good many cases, particularly in 
the ‘‘ helper” cords, by the rusting of the 
iron wire, caused presumably by the moisture 
of the operator’s hands penetrating the cotton 
covering. 

The failure in the telephone cords was 
always at the point of connection with the 
tip. 

The failure of the transmitter cords was 
due, I think, almost entirely to their passage 
through the pulleys of their supports. P 

The transmitters in use are the ‘‘ skeleton 
with counterpoise weights in the rear of the 
switch. While these transmitters are more 
liable to get out of order than when enclcsed, 
they are also more easily adjusted, and, 
being smaller, the view of the switch is less 
obstructed, and they can be put out of the 
way when not in use and on the whole are 
preferable. as 

The sections of our switch are 6' 3" in 
width, with an actual keyboard space of 
70x9 inches. Within this space, on sub- 
scribers’ sections, are placed 300 combination 
keys and 300 grounding jacks, through each 
of which a weighted cord is passed. On 
each combination key and grounding jack 
are soldercd three wires, making in all 1,800 
wires under the keyboard of each section. 
To make repaits to the grounding jacks 18 
not an easy task, but when it becomes neces- 
sary to take a combination key apart to 
clean it, it is a serious matter. : 

To do this, the strip of 20 keys, of which 
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the troubled one is a part, must be lifted 
completely out of the keyboard, which is 
particularly difficult on account of the neces- 
sarily short forming of the wire cables. 
After repairing and replacing the keys it will 
not infrequently be found that one or more 
of the wires have been broken, and which it 
may require half an hour’s struggle to 
replace. In the resoldering of such broken 
wires it is almost an impossibility to so dis- 
pose of the wires and cords as to permit the 
insertion of the hot iron without at least 
scorching some of the cotton insulation. 
That such breakages, scorchings, etc., will 
eventually produce a bad state of affairs is 
readily apparent. 

Among the advantages of the single cord 
system are the tewer motions necessary and 
the consequent speed with which a call may 
be secured and completed ; the 50 per cent. 
reduction in the number of cords necessary 
to complete a given number of connections 
and the calling subscribers’ drop being left 
in circuit makes the ‘‘ ringing off” as promi- 
nent as a ‘‘call” and the operator’s atten- 
tion is not divided between two sets of drops. 

I think each operator on the single cord 
system should be furnished with a few pairs 
of double cords. With these she could com- 
plete connections for operators on either side 
of her in case of a sudden rush or failure of 
instruments. She could make connections 





to make a connection, but may substitute 
another at any moment. 

The last objection I shall name, but which, 
perhaps, is one of the most serious, is that 
the single cord system is not conformable to 
a purely metallic, nor to a mixed metallic 
and grounded circuit system, because of the 
impracticability of closing both sides of the 
metallic circuit when the plug is at rest on 
the keyboard. 

With our old switchboard, Western 
Electric standard, an operator was assigned 
to each 100 subscribers ; with the new sys- 
tem each operator takes care of 150 sub- 
scribers and does the work more easily than 
before. This is an important saving of 33 
per cent. in operators. In consequence o 
the changes which were made in operating 
the trunk lines, the reduction was not so 
great as this. 

In order to test the quality of the service 
rendered with the present system and to 
compare it with the service rendered at the 
sub-stations of this exchange, a special in- 
spector was sent out with instruments to 
make test calls from all parts of the city, at 
all hours of the day and night, and for all 
points within the division. he results ob- 
tained in something over 1,500 calls are 
shown in an accompanying table. The calls 
were made by the subscribers themselves, in 
order to guard against recognition of the 


Switchboards and Long-Distance 
Lines on Grounded Cirenits. 





BY FLEMON DRAKE. 


The secretary of this association has asked 
me to submit some observations covering the 
experience of our company with switch- 
boards and also with long distance telephone 
lines on grounded circuits. Such a thing as 
writing a formal paper to be read before the 
association, that will interest its members, is 
beyond my capacity. I should dread dis- 
appointing the expectations of those who 
suggested it, but such information upon the 
subjects of switchboards and long distance 
grounded circuits as my experience affords 
will be gladly placed at your command. 

I think it is settled beyond all controversy 
that a cord and plug board, of convenient 
size and construction, isthe best, by all odds. 
The more simple such are in construction 
and mechanism, the better. We have in use 
in our smaller exchanges a very compact, 
simple affair ; a strip of wood upon which 
are arranged 10 metal plugs or points a little 
less than one-fourth of an inch in diameter 
and about an inch and one-fourth long. 
These have a shoulder resting on the front 
side of the strip with screw and washer hold- 
ing them at the back. Just above this, 
passing through the wood, is also placed a 
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for those of her own subscribers whose cords 
were found to be out of order, and in addi- 
tion, use these extras at night, instead of 
going to the switch where a call is received. 

Among the disadvantages of the single 
cord system are, the multiplicity of soldered 
wire connections ; the defects pointed out in 
the keyboard, especially in the combination 
key ; the delays and annoyances to operators 
and subscribers in making repairs to key- 
board ; the necessity of the calling subscri- 
ber remaining with the receiver to his ear 
until the desired connection is had or the 
operator's report received ; there being no 
facilities provided for ringing back to the 
calling subscriber and because all calls must 
be answered and the connections completed 
at the section of the switch where they 
originate. This objection becomes a serious 
one when there is trouble on any operator’s 
instrument connections in the keyboard. 

The smallest number of subscribers that it 
is possible for us to put on any operator's 
instrument is 100. Trouble arising with an 
instrument, the operators on either side must 
attend to this operator’s work, which can 
only be done by answering with their ‘‘ help- 
ers,” and after testing in the same way com- 
pleting the connection with the calling sub- 
scribers’ cord, a slow, inconvenient and em- 
barrassing method. 

The advantages of a double over a single 
cord system are apparent at such times, and 
are equally so on Sundays, holidays, even- 
ings and slack times generally, because an 
vperator with the double cord may answer 
any call and complete the connection from 
any point at which she may happen to be, 
and also for the reason that the operator is 
not dependent on apy one cord with which 





inspector’s voice by the operator, and the 
result obtained is as fair a test of the service 
as it is possible to get. In explanation of 
the large percentage of ‘‘ don’t answer” in 
the ‘‘ failed” connections, I would say that 
the inspector frequently when calling at 
night asked for numbers that were sure to 
be closed, in order to avoid annoyance to 
subscribers, the object of the calls being 
to test the promptness with which operators 
responded at such times. 

his compilation does not show results 
very greatly in favor of the multiple system, 
except in the great number of subscribers 
assigned to each operator. 

Our operators are instructed when answer- 
ing a call, to use the words ‘‘ what number,” 
and to repeat the number so that the sub- 
scriber may know that the call has been cor- 
rectly received, and when ringing direct wire 
subscribers, to give three distinct rings. 
The latter rule was made to guard as much 
as possible against subscribers being need- 
lessly called to their telephones by ringing 
off, crosses, or other irregular ringing of 
their bells. . 


———* = o—__—_ 


«*, The California Electrical Society 
held its first fall meeting recently, Orin 
Brooks presiding, at B’nai B’rith Hall. The 
attendance was quite large, and the proceed- 
ings were of an interesting nature. Frank 
P. Medina, of the Pacific Postal Telegraph 
Company, gave an interesting lecture upon 
telegraphic topics relative to existing sys- 


spring similar to those in the Western Elec- 
tric spring jacks. 

This is fastened to the back of the strip, 
bends down in contact with the plug or pins 
at about three-quarters of an inch from the 
face of the strip. A hollow plug, with rub- 
ber shield attached to cord, makes the con- 
nection in the usual manner. These strips 
are fastened on to the switchboard frame, the 
same as any other strip for spring jacks 
would be, in rows of ten, thereby construct- 
ing a 50 or 100 wire switchboard, as desired. 
A false face of wood, fibre, or rubber, with 
holes at proper places to give access to the 
hollow plug in connecting with the spring 
jack, is placed over the hole and the sub- 
scriber’s number stamped in the proper place. 
Any suitable annunciator can be used. This 
arrangement gives us a board very compact, 
and convenient for access to all its parts. 
This company has only one multiple switch- 
board in use, that at Omaha. This is the 
Western Flectric board, constructed in all 
respects the same as others except in the 
matter of clearing out drops. Owing to the 
system prevailing here of each subscriber 
himself ringing the party he desires to talk 
with, it was desirable to have a drop which 
could be made to signal the central office or 
not, at the will of the subscriber. In the 
place of the ordinary clearing out drop we 
therefore substituted a galvanometer drop. 
A permanent magnet suspended inside of a 
coil, which vibrates only slightly under the 
influence of the generator current. On the 
generator is a special commutator which is 
put into circuit by the subscriber pressing a 
button at the same time he turns the crank of 
his bell. This operation throws the current 





tems, 


upon the line, affecting the galvanometer 





drop to such a degree as to tip the catch of 
the shutter, at the same time giving nothing 
more than one click on the bell of the sub- 
scriber with whom he may be connected. 
This arrangement and system has worked 
very satisfactorily indeed. It gives the oper- 
ator less work, enabling her to handle sub- 
scribers more rapidly than if she is delayed 
by ringing up those who are called for. I 
know that it is claimed by many that it is the 
duty of the telephone company to do all that 
is necessary to get the two subscribers to 
talking, but our experience seems to indicate 
to us clearly that subscribers are better satis- 
fied if they get the connection promptly and 
are given the opportunity of doing the call- 
ing. It occupies their mind ; the time of 
waiting is thereby shortened (to them), and 
when the party does not answer they seem 
better satisfied. These observations are con- 
firmed by the reports of those who have used 
other systems in other cities. So fas as I 
know, these reports are invariably favorable 
to our system. It is also claimed that the 
ringing done by the subscriber wears out the 
machinery more rapidly. Ours has been in 
use a little over two years, and we have had 
no more than the ordinary troubles so far. 
I do not see why it is not as easy to construct 
a bell that will last indefinitely, as far as the 
wear is concerned, as it is to construct a 
dynamo that will run for years. 

Regarding the subject mentioned in the 
secretary’s letter — long distance lines on 
grounded circuits—I will say that while our 
success has, perhaps, in some respects been 
above the average, I am decidedly of the 
opinion, nevertheless. that we will find it de- 
sirable to adopt metallic circuits for all 
routes extending 100 miles or more. From 
Omaha we have circuits reaching to the fol- 
lowing points : Columbus, 90 miles ; York, 
129 miles; Sutton, 145, and Fairbury, 135 
miles. The circuit to Sutton is wholly hard 
drawn copper wire, weighing 213 pounds to 
the mile. The others are mixed circuits, 
iron and copper. We daily do business be- 
tween subscribers over these circuits. Of 
course, in summer we experience more or 
less difficulty from atmospheric disturbances, 
and in the evening there is sometimes dis- 
turbance on account of electric light plants 
in the different towns through which we 
pass. Upon an average, one-half of the 
communications between these points are 
made direct between the subscribers without 
the assistance of the operators. 

Notwithstanding this showing, I am satis- 
fied that it would be better for ourselves and 
our customers that we make each of these a 
metal circuit, and work it as such. Our 
business could easily be increased 50 per 
cent, thereby. In considering the economic 
phase of long grounded circuits I am fully 
satisfied that no telephone company is jus- 
tified in making a low rate for long dis- 
tances ;. that there is much more profit in 
working a short circuit at a low rate and 
charging a good stiff rate whenever the cir- 
cuit of 60 miles and over is used. 

If it should appear from this statement 
that we have a greater degree of success in 
working our circuits than is obtained in the 
East, I would attribute it, I think, to our 
comparative freedom from the disturbing 
influences of other lines—of the telegraph, 
motor, power and electric light. Without a 
doubt, the proximity of earth circuits have 
a marked effect. As an illustration, I may 
mention that we talk as well ordinarily from 
Columbus to York by way of Omaha, 
as we can either to York or Omaha alone. 
That you may comprehend the peculiarity 
that I meution I will state that both towns 
are nearly west of Omaha, Columbus 90 
miles and York 129 miles by wire, and the 
latter about 50 miles south of Columbus. 
The wire to York makes a detour to the 
south through Lincoln which adds to its 
length. Practically York and Columbus are 
the two ends of an ox bow, and Omaha in 
the middle of the bow, when the lines are 
connected together. 

We are extending our system, and prob- 
ably by the time of the assembling of an- 
other convention we shall be attempting to 
work a copper grounded circuit, Omaha to 
Kearney, 210 miles. 


«*, At Scranton, Pa., a singular accident 
occurred recently : A telephone wire broke 
and in dropping to the ground fell across an 
uninsulated guy wire of the People’s Street 
Railway Company. By this means, the full 
strength of the current of the guy wire was 
transmitted to the telephone wire. Dr. Hand 
drove along a few minutes later. His horse, 
the most valuable one in his stable, planted 
its foot firmly upon the innocent looking 
wire and dropped dead. Startled by the 
fall of his horse, and unable to understand 
the cause, Dr. Hand sprang from the car- 
riage and ran to the head of the dead animal. 
He grasped it by the bridle in an effort to 
lift it to its feet and himself received a severe 
shock which prostrated him and temporarily 
paralyzed his right arm. After a time the 
numbness disappeared. 
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The service e done and to be dene suburban 
residents of the cities of this country by the 
introduction of electric railways, is hardly 
to be estimated. Not only do they furnish 
transportation themselves, but by competi- 
tion force upon the steam lines the necessity 
for quicker and better service. 





When we realize that only one person out 
of every two thousand in this country reads 
the electrical journals, it may be seen that 
the electrical fraternity owe it as a duty to 
the general public to inform them of the 
safe methods of handling this mighty force 
which we call electricity, but of which we 
know naught save by its results. 





It is now stated that the recent rumors re- 
garding the financial embarrassment of Johns 
Hopkins University are unfounded. This 
will be welcome news to all American elec- 
tricians, for institutions of this kind are too 
much needed in this country to permit of 
their being hampered for pecuniary aid, 





Papers were filed last week in 
United States Circuit Court in the suit of the 
Boston Safe Deposit and Trust Company 
against the Bankers and Merchants’ and the 
United Lines Telegraph Companies, Jobn 
G. Farnsworth, Edward 8. Stokes and 
others, and the American 
Company. In April Judge Wallace granted 
an injunction-in the suit, and the defendants 
were ordered not to use certain lines belong- 


the 


Rapid Telegraph 


ginecrs. The question will not be solved by 
some quickly devised electrical apparatus cr 
an ingeniously designed boat, but will re- 


quire a signal advance in the methods of 


either generating or storing chemical, 
thermal or electric force. If in reality the 
brilliant young naval officer of Cadiz has 


| solved the problem of submarine navigation, 
he has at the same time solved other physicual 
| problems which will be of by far more value 


ing to the American Rapid Company, on 
which the trust company held a mortgage, | 


and it was further ordered that the property 
be turned over to Receiver Harland of the 
American Rapid Company. An extension 
of time was obtained by the defendants until 
September 1, and it was supposed that the 
injunction order was to be obeyed. As it 
was not the injunction was put in force. 


What is the use of being obliged to to 
the superintendent of streets for a permit 
to dig up the pavements to lay wires if that 
official has no authority to deny the privilege 
if he wants to? It is evident that the 


go 


laws 


to the world. 





Denver and Leadville will soon be con- 
nected by telephone. The Colorado Tele- 
phone Company has about completed its 
line between the two cities. It will be as 
nearly air-line as the configuration of ‘the 
country will admit; will be so well and 


| strongly coustructed as to insure it against 


defining the rights of the city to order wires | 


underground, the public to protest against 
digging up streets, and the who 
wish or are compelled to lay the wires, might 


persons 





be much improved in many of our large 
cities. 
Not only was the stiff formality which 


often pervades such documents wanting in 
the admirably worded resolutions presented 


by Mr. Morris F. Tyler on the death of 
George L. Phillips and unanimously 
adopted by the National Telephone Ex- 
change Association last week, but the 


remarks of those who seconded the motion 
told in their tenderly clothed passages of 
the acute loss which every man felt he had 
personally encountered. Deepest sincerity 
pervaded the entire procecdings. 





Dr. Chauncy M. Depew is of the opinion 
that America will have to get up early in the 
morning when she tries to outdo Paris in 
the matter of an international exposition ; 
very likely, have yet to find the 
American who does not confidently believe 
that the Fair of 1892 will out-Paris Paris. 
Why! even western cities, 
scarce a generation old, in 
attempting such an undertaking—if they get 


but we 


some of our 


feel no hesitancy 
an opportunity. 


There is seldom presented a better example 
of the manner in which a speaker’s meaning 
can be reversed than in the remarks of Mr. 
Lockwood at the banquet of the Telephone 
Convention at St. Paul, during the course of 
which he says, in speaking of Bell’s funda- 
mental patent: ‘‘ A great many people have 
said, and I myself think that it is true, that 
he (Bell) never heard a telephone talk until 
after this patent was issued.” This 
of Pan-electricism, but when read in con- 
nection with the context which reads: ‘‘I 
not think really doubts 


savors 


do anybody now 


that Alexander Graham Bell really invented | 


the telephone,” the suspicion of treason is 
removed and the true meaning of the speaker 
is conveyed. 





reliable information could be obtained about 
the Peral electric torpedo boat, regarding 
which special cablegrams 
leading New York daily announced 
that she was a complete failure 
immediately afterwards that 
wonderful success. We now 

the Yankee expression, that 
that she is cracked up to be. 
to say the least, are not exactly 
agreement, and there is probably no imme- 
diate danger of Sir Peral coming over here 
and sinking the Great American Navy for 
the purpose of demonstrating the superiority 
of his own craft. After all it is not well to 
get much alarmed over electrical inventions 
about which we know but little save the 
difficulties they are supposed to overcome. 
The problem of constructing submarine 
boats operated by electricity is as old as the 
story of Captain Nemo, and has received the 
attention of some of the world’s best en- 


she 
hear, to use 
she is not all 
These reports, 
in absolute 


was a 


interruptions by storms, and will be one of 
the most expensive lines ever built. The 
wires will be pure copper. The rate will be 
$1 for a five minutes talk. 

The connection of the two largest cities of 
the State by telephone wires will be a great 
convenience to both. The new line cannot 
fail te do a large business, and will doubt- 
less be profitable to the owners. 

The building of so long a line, over moun- 
tains and through the dis- 
position of the company to give the people 
of the State an extensive and effective tele- 
phone service. It is indicative of an 
energy, enterprise and courage that reflect 
great credit upon those who originated the 
scheme and have carried it so quickly to 
the line will 


canons, shows 


also 


completion. The success of 


| insure the extension of the tetephone system 


and railways, have 


= = | hand, 
It would really be quite refreshingif some | 
3 1 é 


to every important town of the State. 





A SAVING OVER GAS. 

One year ago Little Rock, Ark., replaced 
gas with electricity for street lighting, put- 
ting up 100 lamps at first, to which they 
have added ten during the year. The city 
was at that time paying about $12,000 per 
year for gas. The new system has furnished 
about eight to ten times as much light at 
considerable less cost, as shown by the city 
clerk’s report recently made public. In his 
official report Mr. W. Il. Hinkle, superin- 
tendent of electric plant, shows the yearly 
be $6,766.99, a very 


running to 


substantial reduction. 


expense 





WHAT THE TELEPHONE VONVEN- 
TION SHOULD HAVE DONE. 

As we predicted in the last issue but one 
of the ELEcTRICAL ReEviEw, the electric 
railway problem was one of the mest im- 
portant questions considered at the Telephone 
Convention. Weare sorry that no definite 
plan of action was framed. The thousands 
of telephone subscribers who are incon- 
venienced by the disturbances caused by 
electric light and electric railway circuits, 
are certainly entitled to that consideration, 
and the telephone companies who invested 
large capital in extensive plants constructed 
in accordance with the state of the art pre- 
vious to the introduction of clectric lights 
rights which should not 
be ruthlessly brushed aside. On the other 
the electric railway and the electric 
light, although practically unknown a few 


| : 
years ago, have now become factors in our 


last week to a| 
first | 
and almost | 


| 


| 
| 
| 


daily life which cannot be ignored, and 
which are as necessary as the telephone. 


This is the view which has often been taken 
by the courts and legislative bodies. This 
being the case, it seems to us that a satisfac- 
tory solution of the problem can only be ob- 
tained by an amicable arrangement between 
the companies themselves, without resort to 
the courts with the attendant expensive liti- 
gation. We firmly believe that the various 
electric systems can be worked in harmony. 

The problem can only be solved by the 
co-operation of electric light and telephone 
experts, as the difficulties presented are some 
of the most perplexing in both departments 
of electricity. For this reason it is to be 





| regretted that the Review’s suggestion, 


looking to the appointment of a committee 


| of telephone experts to confer with the elec- 


tric light and railway companies, was not 
adopted at Minneapolis. 





BLECTRICAL NEWS. 


Boston, Chicago and Other Points. 


OUR CHICAGO LETTER. 

The Current Stopped.—Good and evil are 
comparative—so are sorrow and happiness— 
and darkness is all the darker after a flood of 
light. The astonishment of Chicago’s good 
people was intense on Wednesday evening, 
when the m:chinery at the power house met 
with a trifling accident, and *‘ the lights lit 
out” for about an hour. When the pitchy 
darkness was again dissipated, the electric 
lights seemed at least twice as powerful as 
before. 

Electric Railway.—Articles of incorpora- 
tion of the Chicago Central Street Railway 
Company were issued yesterday by the 
Secretary of State to Belton Halley, Messrs. 
Toolen McKillop and J. H. Ludden. The 
incorporators are mostly real estate men, 
and it is thought there is a gentleman from 
Africa in the woodpile, somewhere, as no 
one of the parties named will give any infor- 
mation. It has, however, transpired that 
an electric railway is intended. 

French Cunning.— Among the exhibits in 
the electrical department of the French Ex- 
position are two applications of micro-tele- 
phones for domestic use in the Eaves drop- 
ping line. One of these to all intents and 
purposes an innocent framed landscape, 


‘bangs a little out from the wall, and is a deli- 


cate microphone, with wires leading to a re- 
ceiving instrument in another apartment. 
This may be called the taller. 


A second form is called the master’s ear. 


Au imitation thermometer Langs against 
the wall, merely as an ornament. Behind 


the bulb, and delicately adjusted, is a micro- 
phone. There is also hidden behind the 
fancy dummy a mercury tube with thermo- 
stat connections, so that a second set of wires 
behind the ornamental thermometer lead toa 
fire alarm annunciator and bell. 

Messrs. A. L. Ide & Son have sold to the 
city of Chicago 16 engines, boilers, etc., 
complete for the coming electric light plants. 
These machines are the high-speed Ideal en- 
gines, and will be located at the four plants 
which are to-give light to the citizens and 
will be an exhibition at the World’s Fair in 
1892. These plants were sold through the 
personal effort of Mr. W. B. Pearson, 
against severe and persistent competition. 

Theatre IIlumination.—Hoole’s Theatre has 
recently been wired and is lighted by the 
Edison central station. The Windsor Theatre 
is also being wired for an isolated Edison 
plant. The former has a total of 800 lights. 
The latter will have about the same number. 
An 80 horse-power Russell engine will fur- 
nish the energy (how careful one has to be 
in the use of that word now-a-days!) and 
two Edison dynamos will develop the flu— 
the liq—what Lufkin calls the ‘* juice.” The 
plant is placed beneath the Westminster 
Hotel. 

Personals.— Mr. W. B. Pearson, Chicago, 
agent for Messrs. A. L. Ide & Son, of 
Springfield, Ill., is just now looking and 
feeling remarkably well. The cause is pre- 
sumed to be located in the fact that in the 
face of very stubborn opposition he has been 
succeesful in capturing for Messrs. Ide & 
Son the contract to furnish this city with 
four complete steam plants, including four 
Ideal engines, of 125 horse power each, with 
the necessary boilers, pumps, heaters, etc., 
for the city’s four electric light stations to 
be constructed this season. The contract 
limit is December 12, 1889. 

J. P. B.—In an interview the other day 
the Professor said: ‘‘ We now have 6,000 
miles of electric wires under the pavements. 
No other city on the continent begins to come 
up to that record. 

‘** We have completely demonstrated that 


‘the system is a success, but we have hardly 


silenced all objectors. Some of the com- 
panies started out with the definite purpose 
of defeating the attempt to bring down the 
wires. When they were forced to put in an 
underground line inferior material was used. 
The precautions which were taken to guard 
against induction on the overhead wires 
were dropped. The results were as poor, 
and no poorer than they would have been 
with the same lines overhead. But they are 
all through with that scheme now. They 
are fully convinced that wires have gone 
underground to stay, and when they run a 
line now it is put in with proper care, and it 
works with entire success. The city’s ser- 
vice is working as well as could be desired. 
The maintenance of an underground line 
costs but two per cent. of what it would cost 
if it were on poles. The electrical difti- 
culties are the same—no worse underground 
than above ground - and can be overcome by 
using large enough wires, and stringing them 
in pairs, twisting them together. Theinduc- 
tion is thus neutralized. The telephone com- 
pany is to-day buying its wires so twisted. 
‘The 6,000 miles of underground wire is 
carried in 170 miles of two and three-inch 
pipes. The system is practically complete 
on the south side, and only a few aerial wires 
are to be found along the railway tracks, 
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Every wire will be down on the north side 
by the close of the year. The city has to-day 
53 miles of electric light wires, and every 
inch of these out of sight.” 

The Professor explained why long distance 
telephoning was not thus fara grand success 
between cities. A metallic circuit is an im- 
perative necessity, and this has not yet been 
thoroughly well arranged for. Then, too, 
the carrying capacity of the wires must be 
as nearly perfect as possible. One bad joint 
may do a deal of mischief in the way of ob- 
struction, and the local lines are liable, at 
least, to have high resistance joints or im- 
perfect contacts. It will all come by and 
by, when proper construction has done 
away with the induction troubles, silenced 
the rattling joints, and taken out the abnor- 
mal resistance. Then it will be as easy to 
tulk to a distant city as it is now to talk 
within the city limits. 

Milwaukee Railway.—The ordinance grant 
ing a franchise to the Hinsey Electric Rail- 
way Company passed the City Council and 
was signed by Mayor Brown, after very 
carefully considering its provisions for a 
large portion of the day on the 12th. 

The franchise permits an electric railway 
from the Northwestern Railway station to 
the northwestern portion of the city. There 
are very few telephone wires in the locality 
where this line of magnetic provokes can 
reach them. 

The Telephone Boys and their Ladies.—- 
The excursionists on their way to Minne- 
apolis were royally entertained by the Chi- 
cago and Central Union Companies here. 
The lunch was elegant, day was beautiful, 
the route was well selected, and the drive 
wis as pleasant as it was startling to many 
of the visitors. Chicago was pronounced 
quite a nice place by the many who had 
never seen it before The drive was along 
the lake shore through Lincoln Park. 

Electrician Missing.—Mr. Robert Mackie, 
superintendent and electrician of the Fort 
Wayne Jenney Company, left that place 
last week for Cooperstown, N. Y., where he 
was to be wedded to Miss Mary B. W. 
Sterre,on Wednesday last. The wedding 
was to be quite extensive. over 200 invitations 
having been issued. Monday Mr. Mackie 
left Cooperstown for Troy on business, and 
up to Friday evening his friends had no 
tidings from him. He is a member of the 
Chicago Electric Club, a favorite where 
known both as a business and a social ac- 
quaintance. It is now reported on good 
authority that Mr. Mackie is in Canada. 

Chicago, Sept. 14, 1889. C. C. H. 


OUR BOSTON LETTER. 


Vacation Tours.— Vacation days are about 
over, and browned facesand other evidences 
of renewed health and strength appear on all 
sides. This is just the time that we, who 
left in the comparatively cool days of Au- 
gust, inwardly exulting over those left be- 
hind at office desks, are now made to suffer 
the penalty of our erstwhile joyousness, as 
we now bid goodbye to these self same _per- 
sons, who were wiser than they knew and are 
now enjoying their outings, while we are 
suffering the effects of these sultry Septem- 
ber days. The electrical people of New 
England, from being largely located at or 
near the seaboard, seem to have a liking for 
mountain air and scenes, when they seek, in 
a week or two of leisure, rest from a year's 
arduous toil, and recuperation for the even 
increased efforts of another year. Among 
those run across in a delightful trip through 
the White Mountain region were Mr. A. D. 
Newton, of the Eddy Motor Company, who 
was in great demand at Bethlehem, and to 
whose efforts the success of the Sinclair pro- 
grumme on ‘‘ Coaching Day” was at 
due; Mr. Hollon C. Spaulding, of the T.-H. 
Motor Company ; Mr. H. D. Sears, of the 
Thomson Electric Welding Company; Mr. 
G. F. Curtiss, of the Thomson-Houston 
Company, and Mr, G. F. Steele, of the 
Sprague Electric Railway and Motor Co. 

Work of the Wright Engineering Company. 
—The outside construction entire for the 
new plant at Rockville, Ct., is being done 
by the Wright Electrical Engineering Com- 
pany, of this city. One hundred and ten arc 
lights are being installed, of which 74 are 
public city lights. The same company 
are also doing some interesting underground 


work on Mr. Alex. P. Wright’s system, 
at Narragansett Pier, R. I., and have 
finished the installation of the plant 


in the island of Nantucket, Mass., which 
has been formally started and is giving 
entire satisfaction. 

Telephones vs. Electric Railways.—The 
Hoosac Valley Street Railway Company, of 
North Adams, and the New England Tele- 
phone Company are having a litle con- 
troversy Over the interference with the tele- 
phone service in that town caused by the 
electric power wires of the railway company. 
Hearings have been held before the select- 
men, at which testimony has been given by 
Mr. Cargill of the T.-H. Company, Electrician 
Hopkins of the railway company, and Mr. 
I. H. Farnham of the New England Tele- 
phone Company. No decision has been 


reached, and the selectmen are to visit a road 
run on the single trolley system before 
definite action is taken. 








Two Companies Too Many.—On the appeal 
of the Middleboro Electric Light and Power 
Company from the decision of the Middle- 
boro Selectmen, who granted a second fran- 
chise to the Middleboro Gas and Electric 
Company, the gas commissioners have ren- 
dered a decision sustaining the appeal, and 
revoking the franchise of the latter company. 

Discussing the Van Choate System.—At 
the meeting of the Brockton Commercial 
Club last Monday evening a large number of 
the representative business men of the city 
were present to hear the report of the com. 
mittee, consisting of Judge Day, Representa- 
tive Thompson, Capt. R. B. Grover, W. C. 
Flagg and D. 8. Packard, appointed to 
investigate the Van Choate system of electric 
lighting with an idea of introducing the 
manufacture of its apparatus as one of the 
industries of the city. The committee’s 
report was decidely favorable, and it will 
not be surprising if Brockton includes this 
line of manufacturing in its varied enter- 
prises within a short time. 

The West End Company in Brookline.— 
The selectmen of Brookline gave a hearing 
Wednesday evening upon the petition of the 
West End Street Railway Company for 
leave to put in the overhead electric system 
for its lines in that suburb. But little oppo- 
sition was manifested and the general belief 
is that the West End Company will be 
granted all it asks. 

Power for the Cambridge Line.—The 
electric cars on the Cambridge line obtain 
current from the station of the Cambridge 
Electric Light Company. The station was 
not intended for the continuous work that 
has been put upon it and will cease furnish- 
ing current for the cars, it is now said early 
in November. If in the meantime a new 
station is not built, the Allston station will 
probably then furnish the necessary current. 

Delinquent in Law.— Wednesday, the 11th, 
was the last day allowed by law, on which 
all returns to the State gas commissioners 
from the electric light and gas corporations 
could be received. On Thursday returns 
were wanting from 53 electric companies 
and 31 gas companies, which means that but 
one-third of the electric companies and one- 
half of the gas companies complied with the 
law in this requirement. 

New Engineering Office.—The Hill 
Clutch Works, of Cleveland, have opened 
an engineering office at 146 Franklin street, 
corner of Congress, in the Cook building. 
Mr. L. J. Hirt will be in charge of the office, 
which will do a general engineering business 
in the specific line of the company in 
arranging power transmission machinery. 
This step has been rendered necessary by 
the large business the Hill Company has 
built up in the New England States. 

ae ws 
Boston, Sept. 16, 1889. 





OUR WASHINGTON LETTER. 


Active Electrical Workers.—Two railroads 
are about to make use of electricity asa 
motive power. One has contracted fora full 
Thomson-Houston plant. An arc light plant 
is in course of erection at the Navy Yard. 
Forest Glen, a beautiful suburban place, has 
recently put in the electric light. Even 
the old burgh of Alexandria has awakened 


from its slumber and is following suit. The 
local electric lighting company is busy 


drawing wires through conduits and putting 
down new conduits. News comes that the 


long distance telephone will soon reach 
here. Quite a good showing for the dull 


place that Washington is reputed to be. 
Lighting the White House Grounds.—Last 
winter Congress made an appropriation for 
the maintenance of ten are lights, to be 
placed about the President’s house and 
grounds. The poles have been erected and 
the work approaching completion. Some 
have been placed on the °g mile oval south 
of the ‘‘ White Lot.” This is the place where 
the local bloods’ show the speed of their fast 
horses, when the police are not around. 
This will be quite a convenience to them. 
Poor Gas Light.—The commissioners are 
about to jump on the Georgetown Gas Light 
Company. It seems that this company have 
the contract for lighting the streets of George- 
town. It appears that the citizens have 
made complaint to the commissioners that 
the illumination was insufficient. The board 
sent an officer to inspect and report. Cap- 
tain Lusk, who has charge of the lighting, 
personally investigated the matter and made 
the following report: ‘‘ Examinations and 
tests have shown that the complaints which 
have been filed are well founded in the case 
of quitea number of lamps. Where the 
contract calls for six-foot burners many of 
the lights show a consumption of three feet 
per hour or less. I therefore recommend 
that the Georgetown Gas Light Company 
be informed that the street lighting per- 
formed by them is not in the above respect 
‘to the satisfaction of the commissioners 
as required by the contract.’” G@. E. M. 
Washington, D. C., Sept. 6th. 


~~ —___ 


Waterford, N. Y., has petitioned for 
electric cars. Property owners representing 
$230,000 are in favor of the project, while 
the opposition represents but about $22,000. 








The Telephone Convention. 
NOTES BY THE WAY. 


From Chicago to Minneapolis the teéle- 
phone special went over the new line of the 
Chicago, St. Paul & Kansas City Railway 
Company. The trip was made on time, was 
a very pleasant one, and Mr. R. 8. Hair, the 
general Eastern passenger agent, Who went 
from New York to see that the travellers 
were made happy, received many compli- 
ments over the excellence of his line. 

After leaving Chicago, a minstrel troupe 
was organized by Messrs. Hibbard and 
Thayer, with Platinum Baker as middle 
man. The audience survived after nearly 
two hours of enjoy of attention to the 
work of the artists. 

The opinion is universal that Mr. Charles 
J. Glidden is a most considerate and liberal 
host, and both he and General Manager 
McKinstry are to be congratulated over 
their success in making all the varied parts 
of the enjoyable and unique entertainment 
fit in so nicely and conveniently. 

Secretary Barney received many deserved 
compliments over the success of the special 
train, and deserves them all, for few realize 
the work necesssary to so satisfactorily ar- 
range and carry through the securing and 
filling up of a complete special train to go 
from New York to Minneapolis—a distance 
of 1,500 miles. This achievement no doubt 
greatly increased the attendance. 

There were more ladies at this Convention 
than ever before, and they will all be at the 
next one ! 

Tne magnificent business houses in both 
Minneapolis and St. Paul, built in modern 
architecture, surprised the Eastern delegates, 
who for the first time saw the prairies of 
the West. And then there was no end to 
the beautiful, and, in many instances, pala- 
tial homes. These are two great modern 
cities. 

Editor Kreidler, of the Western Electrician, 
entertained his journalistic brethren from 
the East at an Electric Club lunch in 
Chicago. 

Mr. J. W. Marsh, secretary of the Stan- 
dard Underground Cable Company, came 
in from Pittsburgh to attend the Conven- 
tion. 

The Pennsylvania railroad was represented 
by Mr. H. M. Haines, of the passenger de- 
partment, who faithfully looked after the 
comfort of all. 

Mr. C. J. Reilly’s invention, relating to the 
transposition of metallic circuits for under- 


ground work, was presented to the delegates 
in the form of an illustrated circular, which 
every telephone man carried away with bim 
to investigate. 

The Beach-Cooke new telephone switch- 
board was the cause of much inspection on 
the part of the telephone men. It was de 
scribed in the Review last week. 

A number of the telephone men were in- 
terviewed by the Minneapolis press, the one 
that attracted the most interest being with 
Mr. A. 8. Hibbard about long distance tele- 
phoning. 

President Sargent had the distinction of 
having his picture appear in the local press. 
It is thought he may recover. 

Dr. Gustav Wabner, of Berlin, made a 
most favorable impression, and was cour- 
teously received by all. 

In addition to the ladies mentioned in the 
Review last week, a number were present 
from the West and South. Among these 
was Miss Grace Knight, of Austin ; Mrs. H. 
N. and Miss Gifford, of Louisville; Mrs. F. 
G. Beach, of Chicago; Mrs. Col. J. J. 
Dickey and Mrs. L. H. Korty; and Mrs. 
Capt. Geo. N. Stone, of Cincinnati. 

The telephone delegation enjoyed a visit to 
the State Fair, and surprised the Western 
farmers with their knowledge about big 
vegetables, live stock and draught horses. 

There was much uneasiness on account of 
the reports about the storms in the East. 

Mr. M. F. Tyler returned to New Haven 
a day earlier on learning of the fire in his 
exchange. : 

A message from New York City, via 
long distance telephone wire to Buffalo, was 
received by A. 8. Hibbard. It is supposed 
that the telegraph wires out of New York 
were not working. 

The Postal and the Western Union Tele- 
graph Companies both did a large business 
as soon as it was announced that they would 
send personal messages free. It was a very 
nice thing for the companies to do, and the 
wearers of the telephone buttons——-which 
distinguished the delegates from common 
people—-greatly appreciated the courtesy. 











Ninth Annual Convention of the United 
States Military Telegraphers’ Corps. 
On the 13th inst. at Louisville the United 

States Military Telegraphers’ Corps and the 

Old-Time Telegraphers’ Association held 

their ninth annual convention. 

The two organization are distinct, but they 
usually hold their annual meetings together, 
and many telegraphers are members of both 
associations. 

The Military Telegraphers convened in 
the Louisville Hotel, Wednesday morning 
at 10.30 o'clock, with President W. R. 
Plum and Secretary J. E. Pettit, of Chicago, 
in their respective places. Vice-president 
Geo. C. Maynard was absent. A few of 
those present were: Mr. Wm. B. Wilson, 
general freight agent of the Kensington dis- 
trict of the Pennsylvania Railroad, of Phila- 
delphia; J. Hl. Emerick, general superin- 
tendent of the Eastern division of the Postal 
Telegraph Cable Company, of New York ; 
R. J. Hutchinson, superintendent of tele- 
graphing of the New York Stock Exchange; 
Wm. J. Dealy, manager of the Western 
Union at New York; J. J. Callahan, a 
famous New York etcher; R. B. Woolsey 
and R. A. Taylor, of Terre Haute ; Charles 
Newton, of Frankfort, Ky. ; William Finne- 
gan, J. F. Cleverdon, Joseph Knittle, Lant 
Jones, T. B. Fullen, John Brant, Senator 
W. L. Ives, R. J. Stevenson, George E. 
Ifolbrook and E. Delaney, of New York ; 
D. A. Williams, of Kansas City; Sol. 
Palmer, superintentendent of construction 
of the Western Union, St. Louis; 8. B. 
Fairchild, of St. Louis; W. L. Biggert, of 
Jeffersonville; E. Rosewater, editor of 
Omaha Bee. 

President Plum read his address reviewing 
the history of the services of the military 
telegraph operators. 

Mr. D. A. Williams, of Kansas City, pre- 
sented the report of Mr. Woodring, of Kan- 
sas, who attended the G. A. R. encampment 
at Milwaukee, and secured the adoption of 
resolutions indorsing the claims of the United 
States military telegrapbers to Congressional 
recognition. Mr. W. B. Wilson, of Phila- 
delphia, arose and said: *‘ We are engaged 
in an effort to obtain national recognition 
from the Congress of the United States, and 
for that purpose we need money. I do not 
mean for corrupt purposes, but money for 
legitimate expenses, necessarily incurred in 
putting the proposed measure through. We 
need probably $2,000. We ought to raise it. 
I will pledge myself for one to give $50 
between now and Christmas. Let us hear 
from: others.” A motion was carried that a 
committee of ways and means be appointed 
to conduct the business before Congress. 
The chair appointed Messrs. W. B. Wilson, 
of Philadelphia ; H. W. West, of Chicago, 
and D. A. Williams, of Kansas City. A 
motion was then carried that when the mili- 
tary corps adjourned it do so to meet again 
in Washington, D. C., during the session of 
Congress, so that as much pressure as possi 
ble might be brought to bear upon that 
body. This adjourned meeting at Washing- 
ton is not to interfere with or affect the 
annual reunions. The meeting then ad- 
journed. 

The Old Time Telegraphers’ Association 
assembled at 2.30 o’clock P. M. at the same 
place. The attendance was full. President 
Chas. E. Taylor, of Frankfort, Ky., and Sec- 
retary W. J. Dealy, of New York, were in 
their places, but the vice-president, Day K. 
Smith, of Kansas City, was absent. The 
president’s address was heartily applauded. 
A motion was made and catried that the 
address be received and constituted a part of 
the archives. A committee was appointed 
to draft resolutions upon the death of Geo. 
W. McCann, of Meridian, Miss., and Mrs. 
M. H. Ogle, the brave woman drowned at 
Johnstown, Pa. The following gentlemen 
were received into membership: J. H. 
Lounsberry and J. F. Cleverdon, of New 
York; W. W. Burhans, of Washington ; 
W. A. Harris, of New Haven; A. J. Por- 
ter, of Louisville, and James Faulkner, of 
Hoboken, N. J. The next meeting was 
tixed for Kansas City in the second week of 
September, 1890. The session was then 
adjourned. 

™ the latter part of the afternoon both 
associations were entertained by the Com- 
mercial Club and hauled about the city. 
The joint “—— took place at the Louis- 
ville Hotel Wednesday night. Thursday 
morning all the telegraphers depurted for 
Mammoth Cave on a special coach tendered 
by Vice-President Milton H. Smith, of the 
Louisville and Nashville Railroad. The 
party went the long route and returned to 
Louisville Friday at noon and wins gr ad 

B. A. 


their various homes. 
Louisville, Ky., Sept. 13, 1889. 
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x", The Long Distance Telephone Com- 
pany is now at work at Easton, Pa. 


«*, Telephonic and telegraphic communi- 
cation was largely interrupted in Newark, 
N. J., last week, the effect of the storm. 


x*, The long distance line between Lead- 
ville and Denver, Colo., elsewhere alluded 
to, has been finally opened and conversation 
between these two distant points carried on 
in a whisper. 


x The Sunset Telegraph and Telephone 
Company will put in a telephone plant at 
Ellensburg, W. T., at once. An electric 
street railroad is now under construction at 
the same place. 


*. The Bell Telephone Company has 
filed a suit in the courts at Cincinnati asking 
heavy damages from the two electric street 
railroads in the city, and that they be com- 
pelled to so change their electric plant as not 
to injure the Bell Company. This will be a 
test case. 

»*, There is a strong probability that the 
telephone wires will be put underground in 
Erie, Pa, There is soon to be a conference 
of telephone managers and superintendents, 
at which the subject will be debated, and it 
is quite probable the decision will be reached 
that the wires must go underground. 


. The electro-magnetic telephone in- 
vented by Captain Zigang is based on the 
principle that when a telephonic membrane is 
acted upon by an undulating current, through 
the intermediary of an electro-magnet, the 
currents obtained are, up to a certain limit, 
more intense and more distinct as the size of 
the membrane is limited and its elasticity in- 
creased. 

«*, The Southern New England Tele- 
phone Company, which has been rapidly 
pushing its metallic circuits all over the State 
of Connecticut has nearly extended its lines 
to all the principal towns. On Saturday 
afternoon Danbury was added to the circuit, 
and it will be but a short time before Super- 
intendent Baker has his new lines every- 
where in the State. 


«*, In the United States Circuit Court at 
Boston,'last week, in the case of the United 
States of America vs. the American Bell 
Telephone Company, Judge Colt gave a de- 
cision authorizing the defendant company 
to withdraw its answer, and to file the same 
plea and answer in support thereof which 
has been filed by Bell. Judge Colt says : 
‘* While it must be admitted that a motion 
to withdraw an answer and substitute a plea 
is rare in equity cases, still, taking into con- 
sideration all the circumstances as presented 
in this case, I am of the opinion that the 
justice and convenience of the case will best 
be promoted by having the issues proceed 
part passu as to each defendent. 


x», A special meeting of the stockholders 
of the American Bell Telephone Company 
was held in Boston Thursday, to accept the 
act authorizing the company to increase its 
capital stock and to consider and act upon 
the question of making such increase and 
the number of shares therein. President 
Hudson presided, and Philip 8. Stone was 
elected clerk protem. It was voted, on motion 
of Howard Wyman, toaccept the act authoriz- 
ing the increase of the capital stock of the com- 
pany. Mr. Alexander Cochrane moved that 
the amount of the capital stock of thiscompany 
be and the same is hereby increased from 
$10,000,000 to $12,500,000, and the number 
of shares therein from 100,000 to 125,000, 
each of the par value of $100, and that the 
directors do give notice in the manner pre- 
scribed by law to the stockholders of record 
the day of such increase, and of their right 
to take shares at par therein in the propor- 
tion of one new share to four old shares held 
by them respectively, such shares to be paid 
for in cash and issued at such times as the 
directors may determine, and that all shares 
not so taken be sold or issued by the directors 
for cash, at not less than par, in such manner 
as they shall determine. The motion was 

carried by an unanimous vote. 


PROCEEDINGS. 


(Continued from page 1.) 


1888, the Cumberland Telephone and Tele- 
graph Company and the East Tennessee 
Telephone Company were dropped from the 
roll of active memberhip, by vote of the 
executive committee, to whom their resig- 
nation had been referred, by vote of the 
Association. The Clark Insulated Wire 
Company, having ceased to exist, was also 
dropped from the list of honorary members 

At the same meeting one new associate 
member was elected, viz: The National 
Conduit Manufacturing Company, of New 
York. 

One of our most esteemed honorary mem- 
bers has died since the last meeting, Mr. 
George L. Phillips, who was the first presi- 
dent of this Association. and has always 
been one of its most active and interested 
members. It is most fitting that this meet- 
ing, as it undoubtedly will do, should take 
appropriate notice of the loss which it has 
sustained by his decease. 

These changes leave us at the close of the 
year a membership as follows: 34 active, 6 
associate and 28 honorary members. 

There is now in the hands of the secretary 
the resignation of the Sunset Te ‘lephone and 
Telegraph Company, of San Francisco, from 
the list of active members. The company 
takes this step because it has virtually con- 
solidated with the Pacific Bell Telephone 
Company, which is already a member. 

Mr. Clark B. Hotchkiss, on account of ill- 
health and virtual retirement from business, 
tenders his resignation as an associate mem- 
ber. 

1 respectfully recommend that both these 
resignations be accepted, and also that the 
name of the Callender Insulating and Water- 
Proofing Company, which has failed and 
gone out of business, be dropped from the 
roll of honorary members. 

One new application for associate member- 
ship is in the hands of the secretary and will 
be presented in the proper order of business. 

The office of the secretary rem: — at 
No. 18 Cortlandt street, until March ist of 
the present year, when it was removed to 
No. 510 West 23d street, where it is now 
located. 

There hus been little change in the routine 
business of the office during the year. The 
“‘ News Letter” has been issued twice each 
month and the usual number of inquiries 
for information have been replied to, and 
the information furnished whenever practi- 
cable. 

The secretary takes this occasion to em- 
phasize his repeated requests that the mem- 
bers of the Association will keep him 
promptly advised of any and all matters of 
telephonic interest occurring in their respec- 
tive localities. The furnishing of such 
information will greatly enhance the useful- 
ness of the permanent headquarters of the 
Association. 

‘The secretary has had the pleasure of vis- 
iting the following exchanges during the 
year, viz: Boston, New York, Brooklyn, 
Philadelphia, Pittsburgh, Washington and 
Providence. 

As will be seen by the report of the treas- 
urer, the expenses of the Association have 
been kept within its income, and the balance 
of the cash on hand at the beginning of the 
year has been slightly increased, there being 
now in the treasury the sum of $66.41. 
All dues have been collected to date, and 
all bills paid. The Association neither owes 
anything, nor does anybody owe it any- 
thing. 

The income of the year was derived from 
the following sources : 





From annual dues......... eee . $2,000 00 
** initiation fees.... 10 00 
“sales of extra copies of | proc eedings. 15 37 

ibs. ‘sedcvebenrensasivencs $2,025 3 
The distribution of the expenses is as fol 
lows : 

For salary of secretary........... $1,200 00 
ak, ne ee 75 00 
“ printing proceedings N. Y. meeting. 258 00 
* other printing, News- tattes r, circulars 

EE erry re 155 80 


‘** office expenses, stationery, postage, 
telegrams, express and a 


I cor ccesccesiccces 138 21 

** stenographer at New York me oye 95 00 
‘‘ other expenses at “ __58 80 
, emer rarer . $1,980 8i 


It is reasonable to estimate that the in- 
come for the ensuing year will, as has been 
the case for several years past, be just about 
sufficient to meet the current expenses. 

Respectfully submitted, 
C. H. Barney, Secretary. 

The President: Gentlemen, 
heard the report of the secretary. 
the pleasure of the Association ? 

Mr. Storke : I move the report be accepted 
and placed on file. 

The question was here seconded, put and 

carried. 
The resignations of the Sunset Telephone- 
Telegraph Company, of California, and Mr. 
Hotchkiss, of New York, were accepted. 
The former company has become part of the 
Pacific Bell Company. 
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Judge Atwater, of Minneapolis, who repre- 





sented the city and also the Board of 
Trade, and who was there for the purpose 
of welcoming the visitors to the city, was in- 
troduced and spoke as follows : 

Judge Atwater: Mr. President and gentle- 
men of the National Telephone Exchange 
Association : 1 had hoped that our worthy 
Mayor, even our Governor, perhaps, would 
have been here to represent our city on this 
occasion. 1 learned since that some accident 
had detained our Mayor. For one I believe 
that it is only simple courtesy, and I know 
it is the heartfelt feeling of all our citizens 
to give you a most cordial and hearty greet- 
ing to our city. (Applause.) Perhaps, 
gentlemen, I am hardly worthy to do it, and 
yet not entirely unworthy, I flatter myself. 
For 40 years ago in October coming, I 
landed on this bank of the Mississippi River 
—I should say the eastern bank, because at 
that time there was not a building on this 
side of the river. But I have been here all 
that time more or less. Gentlemen, we feel 
honored that an association such as yours, 
that is known all over the United States, 
would have selected this city as the place for 
your deliberations on this occasion. You 
do us honor, gentlemen, and we cannot give 
you too warm or too cordial an invitation here. 
Gentlemen, the great science, the great in- 
vention, the progress of the invention which 
you represent now practically controls the 
world. No man doing business can live 
without the aid of that great invention which 
you represent (applause) and I know you 
worthily represent. I take it for granted 
that you are here to-day to consult on meas- 
ures that will facilitate the business of 
every man in this United States. (Applause. ) 
I presume that you are here without any 
pecuniary interest in view. You are spend- 
ing your time, your money and ability, that 
you can give, to perfect that which we all 
depend upon in doing our business. We 
ought to be honored when gentlemen of your, 
I may say intense, application, your little 
leisure for enjoyment—we ought to be hon- 
ored, when you will come here to make the 
results of your labors more efficacious, better 
for the whole public, better for our own 
city. Again, Mr. President and gentlemen 
of the C onvention, on behalf of the Board 
of Trade of this city, on behalf of the Mayor. 
nay, 1 know I speak the sentiments of this 
city, when I say in behalf of all the citizens 
of this city, we bid you thrice welcome. 
(Prolonged applause. ) 

The President: It gives me great pleasure 
on behalf of the members of the Association 
to return to you their thanks for the very 
kind and cordial welcome that you have ex 
tended to them. Being herein the pursuit 
of a useful business, we have come to dis- 
cuss matters pertaining thereto, and when 
we have discharged our duty, we no doubt 
shall leave your great, enterprising and 
beautiful city with pleasant recollections of 
our brief sojourn among you. Your city, 
standing on the banks of that mighty river 
of which it is said by one of the greatest men 
‘* that it rises where it never thaws and flows 
where it never freezes,” we greatly enjoy 
visiting. (Applause.) 

The Treasurer: I beg to present to the 
Convention a detailed statement of the re- 
ceipts and disbursements for the year, and 
which agrees with the summary just presented 
by the secretary. All the members of the 
associations from whom I should have col- 
lected dues have paid, and I have vouchers 
for all disbursements which I present with 
this report and which in the regular order of 
business, as I understand it, will go to the 
executive committee. The balance is $66.41. 

The report was accepted and piaced on file. 

The secretary here read the minutes of the 
evecutive committee. 

The secretary then read the following 
invitation : 

August 15th, 1889. 
To the National Telephone Exchange Assn. 
Gen. C. H. Barney, Secretary. 

Dear Sir: —The NorthwesternTelephone Exchange 
Company takes pleasure in extending to the mem- 
bers of the National Telephone Exchange Associa- 
tion and their ladies, an invitation to a carriage 
ride at Minneapolis, a visit to Minnehaha Falls, 
carriage ride at St. Paul and dinner at the Hotel 
Ryan, St. Paul, on Thursday, September 12th, 1889. 
Carriages will leave the West Hotel at 9.30 a. m. 

Levi SPRAGUE, Prest. 

Mr Stone: I move, Mr. President, that 
the invitation be accepted with thanks. 

The motion was carried unanimously. 

The Secretary : There is one other letter, 
Mr. President, as follows : 

Minneapolis, Minn., Sept. 10, 1889. 
To the Members of the N. T. Association : 

Gentlemen—A cordial invitation is extended to 
you all to visit our electric light station foot of 
Third avenue, office No. 11 Washington avenue. 

Minnesota Brush Electric Co. 
By 8. 8. Lzonarp, Gen’l Manager. 





The President: You have heard the in- 
vitation, gentlemen. 

The Treasurer: I move the invitation be 
accepted with thanks. Carried. 

The President: The next business before 
the Association is the election of officers. 
The officers to be elected are the president, 
vice-president, treasurer, and executive com- 


mittee, and one member of the board of 
advisory committee. Nominations are now 
in order. 


Mr. W. D. Sargent, of Brooklyn, was 
nominated by Mr. Glidden for president and 
was unanimously elected. Mr. Sargent was 
escorted to the Chai: and introduced by 
the retiring president as one as able as he 
was modest. Mr. Sargent said : Gentlemen, 
1 do not feel thatI can make a speech that 
would be fitting and that would express the 
high appreciation I feel for the honor you 
have conferred upon me. Thanking you 
for the honor, gentlemen, we will proceed to 
business. (Applause.) 

The President : The next business in order, 
gentlemen, is the nomination for vice- 
president. 

Mr. Stone : I desire to place in nomination 
for vice-president one of the old standard 
bearers, a gentleman so weil known by every 
member that he needs no recommendation. 
I name for vice-president of this Association 
Mr. F. G. Beach. (Applause.) 

Mr. Beach was unanimously elected, and 
came to the platform amid applause and 
spoke as follows: Gentlemen, I am no 
speech maker, but thank you for the compli- 
ment. I will only say, take a drink. 
(Laughter and applause.) (The waiter of the 
hotel bad just brought in three large pitchers 
of ice water and set them on the table in 
front of the platform.) 

The President: The next business in order 
is the election of the treasurer. 

There were numerous calls for Mr. Storke. 

Mr. Easterbrook: There seems to me no 
other name, and I ask unanimous consent 
that the secretary be allowed to cast the 
ballot for Mr. Storke as the treasurer for the 
ensuing year. 

The question was seconded, put and 
carried. 

Mr. Storke: I thank you, gentlemen, for 
this compliment to a tried and faithful 
officer. (Laughter.) It is an old saying, and 
one in which we all believe, that ‘* money 
talks.” If it is true, $66.41, the balance in 
the treasury cannot have much to say. 
(Applause and laughier.) 

The President : The next business, gentle- 
men, is the election of an executive com- 
mittee, of which there are four members. 
The retiring members are Geo. N. Stone, 
Cincinnati, Ohio ; Samuel M. Byran, Wash- 
ington, D. C.; W. J. Denver, Boston, Mass.; 
C. F. Cutler, New York City. 

Messrs. Cutler, C. H. Wilson, Gifford and 
Levi Sprague were elected members of the 
executive committee. 

The President: In place of Mr. Gifford 
of the advisory committee whose term ex- 
pires this year a nomination will be in order. 
The remaining members are Mr. E. J. Hall, 
Jr. and Mr. M. F. Tyler. 

Captain Geo. N. Stone, of Cincinnati, was 
elected member of the advisory committee. 

Mr. M. F. Tyler: Before we proceed to 
our regular business, the topics, etc., and 
the discussion of them, which really is the 
cause of our coming here, I wish to refer to 
a passage in the secretary’s report and to 
suggest action thereon. I refer to the death 
of Mr. Phillips. It has been our fortune in 
the history of the Association, or rather I 
should say our misfortune, to lose two of 
our presidents—the two earliest ones. But 
I think that nothing could have occurred in 
the history of the telephone business that 
could come more closely home to each indi- 
vidual who has been associated in our asso- 
ciation work than the death of Mr. Phillips. 
I cannot stand here, sir, and talk about it for 
any length of time. He was my personal 
friend, as I believe he was the personal 
friend of every man in the business who 
knew him. And to think that with that 
splendid physique, with that splendid energy, 
with his heart in the business, and with 
the brain he had to give to it, with the op- 
portunities he had for its improvement 


an 
su 


kr 


th 
mi 





September 21, 1889 


ELECTRICAL REVIEW 


4 








and developement, that this should all have 
been cut off thus suddenly, and it seems to 
us mortals so needlessly, it is something I 
cannot talk about. But I think, sir, it is no 
more than fitting that the Association should 
put upon record their expression of what he 
was to the business, and also express their 
regret. I beg to offer some resolutions 
which I have been asked to drawup. I 
feel, sir, they are not what they should be, 
and shall be only too pleased to receive 
sugvestions or amendments. In fact I do not 
know, but I think they should be referred to 
a committee for review. But they are as 
they are, and as it came to my mind this 
morning. 

WueEREAS, Since the last meeting of this 
Association we have lost by death our ex- 
president, Geo. L. Phillips, 

vsolved, That this Association regards the 
death of Mr. Phillips as at once a most 
serious loss to the business in which we are 
ali engaged, and a great bereavement to this 
body. Prominent as he was in its organiza 
tion, efficient and capable as its first presi- 
dent, active and sagacious in its subsequent 
deliberations, he more than any other man 
stood for and represented this Association. 
In its connection with the general business 
only those directly associated with him can 
fully appreciate his unflagging energy, tact, 
foresight and devotion to its advancement. 
His heart as well as his brain were in it. 

resolved, That this Association further 
takes this opportunity of recording its es- 
tecm and affection for Mr. Phillips as a man. 
He will be missed as a personal friend by all 
its members, and his death has been felt by 

h to be a private grief. The Association 

s that it can no better express its feelings 
t his death than by the simple words, ‘‘ We 

ed him.” 

lesolved, That the secretary convey to Mr. 
hillips’ family the expression of our deep 
ympathy with them in their loss, together 
th a copy of these resolutions. 

Mr. Metzger: I think that Mr. Tyler has 
fitting terms expressed the feelings of re- 

t which we all experienced at the death 

this member of our Association, who stood 

close to us, Geo. L. Phillips, the first 
sident of this Association. And I there- 

e move that these resolutions be engrossed 
pon the minutes of the Association, and that 

y be adopted as the sense of the Conven- 


vs 


—- =m pp S 


n. 

Mr. Lockwood: I will take upon myself 
) say One word on the part of the honorary 

mbers. I have known Mr. Phillips as a 
elephone man perhaps as long as any one 
ere, and in common with the rest of you it 
lid not take me long to appreciate the ster- 

¢ virtues of the man as well as the sterling 
ibility he displayed in the telephone busi- 

ss. I feel that I for one experienced a 
rsonal as well as an associate loss. A\l- 
iough, as I have said, I knew Mr. Phillips 

rly and loved him, it was not until the last 

w years that I became intimately associated 

ith him—not until he took active charge of 

e Chicago Telephone Company. I recol- 
lect with pain the impression that prevailed 
the office of the American Bell Telephone 
mpany all around when we heard of the 
kness, and of the little chance that he had 
recovery, and while we hoped against 
liope, still there was a kind of foreboding 
feeling from the first that it was against 

ype. I join most heartily in the sentiments 

xpressed in those resolutions, and I second 
ie motion. 

Mr. Carson: As one of the members of 

our first Convention at Niagara Falls, where 
I first met Mr. Phillips and where he made 
i impression upon me which I never can 
forget, I desire to add just the word of con- 
currence with the expressions in the resolu- 
tions presented by Mr. Tyler. I did not 
know Mr. Phillips intimately and person- 
lly, and therefore it seems to me that the 
impression that I can express more fully 
demonstrates the personality and power of 
the man, making himself felt upon all his 
issociates. He was so cordial ; he had such 
u big heart that one could not have any 
issociation with him without feeling im- 
pressed by more than ordinary impressions. 
I desire, therefore, to add a second to the 
motion for the adoption of the resolutions. 
And I would like, sir, to move further, or as 
in amendment, that the action on them be 
taken by a rising vote. 

Mr. Jackson, of Chicago: I am not per- 
fectly familiar with the rules of this Associa- 





tion, but I have an impression that associate 
members are not entitled to the floor, and 
yet I trust that I may be pardoned by this 
Association if I ask that privilege for just 
one moment, because Mr. Phillips was one 
of the most valued and one of the oldest 
directors of our company, and a man whom 
we not only respected for his eminent busi- 
ness ability, but to whom personally we 
were devotedly attached. And [ recollect 
how well last January, when I lay very sick 
myself and the news of his severe illness 
came to me, bow like a great burden it was. 
I recollect the keen pain that came to me 
when I heard he had passed away. I want 
to say that Mr. Phillips was not only a man 
who understood his duties to the stockholders 
and had the ability to perform them, and 
who understood his duties to the public and 
had the ability to perform them also, but a 
man who understood his duties to the em- 
ployés under him and knew how to perform 
them. It was only last Sunday evening that 
I was speaking to a lady of prominence in 
Chicago, socially and in every good work, 
and she was telling me how Mr. Phillips 
came to her at the time of the fitting up of 
the new building of the Chicago Telephone 
Company and requested that she and one or 
two other ladies would help him with their 
advice as to just how to make the quarters 
there the most comfortable for the young 
lady employés, and spoke of his plans for 
their comfort and welfare and advance- 
ment. As we spoke of that incident in his 
life we felt we were spending our Sunday 
evening most appropriately. Therefore, Mr. 
President, I desire to second these resolu- 
tions. 

Mr. Cherry, of Cincinnati: I wish to say 
one word in behalf of the Association, and 
also as one of the old pioneer members, a 
few there are left among us here who elected 
him as the first president. I, as well as Mr. 
Tyler, feel the loss personally, as I know we 
all feel, and I simply want to add this word 
to his memory. 

Mr. Wiley Smith : I, too, am unwilling to 
let this hour pass without a word as to Mr. 
Phillips’ memory. I have known him long 
and well. I knew him before the telephone 
business. When we heard of his death we 
felt that a great light had gone out,and even 
now feel that the gloom is still upon us. I 
most heartily add my second to the resolu- 
tions. 

The president, Mr. Sargent: Gentlemen, 
you have heard the resolutions offered by 
Mr. Tyler. I wish to state that I too made 
Mr. Phillips’ acquaintance at the first meeting 
of this Association, and became, as we all 
did, a warm persona) friend of his. I think 
on occasions like this that the words spoken 
cannot convey our appreciation as fitly as 
they should, but wé can at least express as 
best we may, and I therefore take pleasure 
in putting che question. Also asa fitting 
tribute to the memory of Mr. Phillips, I 
think that the suggestion of Mr. Carson that 
the vote be taken standing is a very good 
one. All therefore in favor of the adoption 
of these resolutions will express same by 
rising. 

The vote was taken, all present rising to 
their feet. ; 

The Secretary: The first thing I have to 
present, Mr. President, is another application 
for membership, which has come in since 
that order of business was disposed of, or 
rather it is an application for re-i:. statement. 

Dear Sir: I am requested by Prest. Duncan, of 
the Cumberland Telephone Company, to make the 
application of the Cumberland Telephone and 
Telegraph C y for re-instat t to ber- 
ship of the National Telephone Exchange Associa- 
tion. Yours truly, 

J. M. Brown. 
One of the Board of Directors of Cumberland 
Telephone Company. 

Mr. Stone: I move that that application 
be referred to the executive committee. I 
believe that is the proper reference. 

The motion was seconded, put and carried. 

The Secretary: I have a letter here from 
Messrs. Chas. A. Pillsbury & Cox, Minne- 
apolis, Minn. 

The secretary read as follows: 

Minneapolis, Minn., Sept. 10th, 1889. 


Dear Sir: We take pleasure in extending to the 
members of the Con jon and teleph man- 











agers the hospitalities of our mill “A.” We shall 
be pleased to meet them there at any hour they 
may designate. Very truly yours, 

Caas, A. Pittspury & Co. 

The President: What is your pleasure, 
gentlemen, with this invitation. 

Mr. Metzger: I move the invitation be 
accepted with thanks of the Association and 
referred to the executive committee to 
arrange the details. Carried 

Adjourned to 3 Pp. M. 


TUESDAY AFTERNOON SESSION. 

The Convention was called to order by the 
President at 3 P. M. 

Mr. Lockwood : Before proceeding with 
the business of the Association, I would 
present to you and to the Association, Mr. 
Gustave Wabner, the gentleman in charge 
of the telegraphic and telephone department 
in the city of Berlin. This gentleman has 
heretofore been in various countries, and has 
experienced courtesies from telephonic and 
telegraphic officials of the various com- 
panies and governmental organizations, and 
we all know how pleasant it is to be cor- 
dially met in foreign lands. [ have been 
requested by several gentlemen connected 
with the Association to ask, on behalf of Mr. 
Wabner, that he be allowed to participate in 
the privileges of the Convention during the 
meetings of this Association, and, if any 
motion is necessary to legalize these privi- 
leges, I hereby make the motion that these 
privileges be extended to Mr. Wabner. 

The President: I think that all the mem- 
bers will join with Mr. Lockwood and my- 
self in extending a very hearty welcome to 
Mr. Wabner as a representative of the Ger- 
man telephone system, and it does not seem 
that any motion is necessary in this Associa- 
tion except to extend to him the privi- 
leges of the floor during this meeting. I 
think that the members of the Association 
will unanimously agree to give Mr. Wabner 
these privileges. If there is no objection, 1 
think we will consider that that is settled. 

The Secretary : The first communication 
was received about five minutes after our 
recess at 1 p.m., and is from Mr. Tuttle, the 
general superintendent of the North Ameri- 
can Telegraph Company, which has an 
office in the building : 

The use of the Postal and our lines is respectfully 
tendered to the members of your Convention for 
all personal messages. Yours, 

H. E. Turtie, Gen’! Supt. 

The Secretary: I would say that the 
young lady in charge of the office was in- 
structed to allow the use of the line free to 
anyone who states that be is a member of 
the Convention, for the sending of personal 
messages. 

Mr. Easterbrook: I move that the Con- 
vention extend a vote of thanks to the North 
American Telegraph Company. 

This motion was seconded and carried. 

The Secretary : The other communication 
is an official invitation from the manage- 
ment of the State Fair Grounds. 

Mr C. H. Barney, Secretary, 
National Telephone Exchange Association. 

We extend a cordial invitation to your body to 
visit our state Fair to-morrow, arriving here at 
1 p.M., if agreeable to you. Answer quick. 

Ww. BusHnet., President. 

Mr. Gifford : I just want to state one or 
two facts which occur to me and the Conven- 
tion can do as they please. This is an invi- 
tation from a State organization—an organi- 
zation representing the brawn and muscles 
of the agricultural interests of this State and 
it is worthy of our consideration. It is from 
men all over the State—representative nen— 
and if it is possible for us to arrange to 
attend we should accept the invitation. I 
do not know what the programme is, but 
we ought to meet it with all possible courtesy, 
if we do not accept it. 

The President : We think it is quite an 
honor to receive such an invitation from the 
representative body of citizens in this State, 
and that we should, if possible, accept that 
invitation, even if it became necessary to 
disarrange our plans as already formed, 
which are to have a session to-morrow after- 
noon. It would seem to me that this is the 
best action to take, if we could accept the 
invitation for to-morrow afternoon and then 
arrange for another session at night, or else 
we will have to extend the time to get through 





with the papers. I think the members of 
the Association would be honoring them- 
selves as well as honoring this Association, 
by accepting that invitation, and going there 
in a body. If the Association will take such 
action as is necessary to carry out that plan 
I shall be very glad to put the question. 

Mr. Hall, Jr.: I move that the invitation 
be accepted. 

Mr. Gifford: We ought to arrange to ac- 
cept this invitation and to go, even if 
necessary to allow some other things to go 
by. We either want to decline it on ac- 
count of previous arrangements, or else to 
go in a respectable body so as to do our- 
selves credit and satisfy them. 

The President : I think, as I said before, 
that we will honor ourselves, as I have no 
doubt they would consider that we will be 
honoring them by going as a representative 
body of telephone men, and the motion has 
been put, as I understand it, that we accept 
the invitation and proceed in a body to 
morrow afternoon, the details of the 
arrangements to be perfected by the execu- 
tive committee. 


This motion was duly seconded and 
carried. 
The President: The next business, it 


seems to me, would be to provide for another 
session, because if we lose the session to 
morrow afternoon, it is going to cut short 
our time, and I imagine that many of the 
members have calculated to get away on 
Thursday night; so the Association may 
take such further action as they may think 
necessary. 

Mr. Hall, Jr. : I intended in that resolu- 
tion to cover all the arrangements that 
might be required, not only the arrange- 
ments for attending this Fair, but also 
providing such rearrangements and other 
plans as might be necessary. 

The President : If there is no objection on 
the part of the Association, the resolution 
will be considered as passed in accordance 
with the remarks just made by Mr. Hall, 
which will, of course, cover the whole 
question. 

The Secretary : The executive committee 
have acted upon two applications for mem- 
bership, that of Messrs. Felton and Guillame, 
manufacturers of telegraph and telephone 
cables and wires, Cologne, Germany, who 
apply for associate membership, also that of 
the Cumberland Telephone and Telegraph 
Company, who apply for active membership. 
The executive committee approve both ap- 
plications and recommend their admission. 

Mr. Easterbrook: I make the motion: 
Resolved, That the report of the executive 
committee be placed on file and these mem- 
bers be elected to the Association in their 
various capacities. 

The President: The executive committee 
exercises a sort of censorship over the papers 
offered to this Association, and they are 
quite in harmony in feeling that it would be 
better for the Association to go at once into 
executive session on the subject of the 
papers that are offered at this meeting, and 
if a motion is put to that effect— 

Mr. Metzger: I do not quite understand 
the Chair. 


The President : The executive committee 
recommends that the Association at once go 
into executive session. 

Mr. Metzger: I now make the motion that 
this Association go into executive session. 

This motion was seconded by Mr. Lock- 
wood, and carried. 

The President: The meeting will now 
open in executive session. 

The Convention then closed its doors to 
outsiders, and spent the afternoon listening 
to and discussing the paper prepared by 
Messrs. Hibbard, Carty and Pickernell. 





WEDNESDAY’S PROCEEDINGS. 

In addition to the reading of the papers 
published elsewhere, the following action 
was taken : 

On motion of Mr. E. J. Hall, Jr., the 
secretary was instructed to send the cordial 
thanks of the Association to the following : 

The Northwestern Telephone Exchange 
Co.; The State Agricultural Society, of 
Minn.; Minn. Brush Electrical Co.; Messrs. 
C. A. Pillsbury & Cv.; North American 
Telegraph and Postal Telegraph Companies ; 

(Continued on page 8.) 
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Western Union Telegraph Co.; Chicago 
Electric Club ; Chicago Telephone Co.; Cen- 
tral Union Telephone Co. 

On selecting the place for the next meet 
ing, several places were suggested, Detroit, 
Buffalo, Old Point Comfort and New Or- 
leans, and were discussed by Mr. Crandall, 
Mr. Carson, Mr. E. J. Hall, Sr., and Mr. E. 
J. Hall, Jr., Mr. Eastabrook, Mr. Metzger, 
Mr. Wiley Smith and others, and upon vote 
Detroit was chosen as the place for next 
year and the date left to the executive com- 
mittee. Adjourned sine die. 

_—>o-—_— 

The Delegates to the Telephone Con- 
vention Entertained by the Erie 
Officials—The Toasts. 

In addition to carriage rides over the 
cities of Minneapolis and St. Paul and a 
visit to the Falls of Minnehaha, a very elab- 
orate banquet was given at the Ryan House, 
St. Paul, Thursday afternoon, September 
12th, at 3 o’clock, by the Northwestern 
Telephone Exchange Company, belonging to 
the Erie interests. 

Mr. Levi Sprague, president of the Erie 
Company, presided. 

After the banquet Mr. Sprague rose and 
said : Iam very glad to see so many of you 
together, and I bid you a happy welcome 
and hope it will be for our mutual benefit. 
I now have the pleasure of introducing 
Charles E. Adams, Esq., of the North- 
western Telephone Exchange, of St. Paul. 

Mr Adams: Mr. President, ladies and 
gentlemen of the National Telephone Ex- 
change Association; I think it is eminently 
proper that the ladies should be included at 
this time, as well as on all similar occasions. 
The committee of arrangements, on behalf 
of the Northwestern Telephone Company, 
congratulate you all upon the beautiful 
weather you have been permitted to enjoy 
during your brief stay within our domain. 
We also congratulate ourselves heartily that 
you have taken the opportunity of introduc- 
ing to these two beautiful cities of Minneap- 
olis and St. Paul, a class of men who have 
so largely contributed towards the success 
of electricity, and added materially to the 
wealth of this country, by perfecting 
methods of transacting business with rapidity 
and economy. An association which is 
composed of men of such ability as we see 
here cannot go astray in the selection of its 
officers, and the unanimity with which you 
chose your officers at this late convention, 
showed that there is perfect harmony among 
you and augurs well for the future. It is 
now my privilege and honor to introduce to 
you Mr. W. D. Sargent, of Brooklyn, the 
president for the coming year of the National 
Telephone Exchange Association. 

Mr. Sargent: Mr. Chair nan, ladies and 
gentlemen: I am very proud indeed to re- 
spond for the Association ; I am very proud 
to have been a member, during its entire 
existence, of an association that has done 
more, perhaps, than any other association in 
this country, for its development and for 
the benefit of the world and the general 
business. I am, as you are all aware, not 
gifted with any fluency of language at all, 
and it is my great regret that it is so, as it 
would be the highest pleasure of my life to 
be able to give expression to the kindly 
feelings that I have for the Association, and 
also to the high appreciation that the Asso- 
ciation has for the hospitality which we have 
enjoyed here during the past few days. 
The Association has now been in existence 
about ten years. This, I believe, is the 
eleventh meeting. We have heard a great 
deal of these twin cities of the West, but as 
we viewed their splendor and grandeur to- 
day in our very pleasant drive, we feel, 1 
think as did the Queen of Sheba on an 
occasion not very many years ago, that ‘‘the 
half has not been told.” I think it was St. 
Paul who says: ‘‘ Prove all things ; hold 
fast to that which is good.” Certainly, we 
have tried and proved the hospitality of the 
Northwestern Telephone and Telegraph 
Company to the utmost. We have tested 
the hospitality of the citizens of Minneapolis, 
I might say of the State of Minnesota, and 
we have certainly found that it was very, 
very good. I thank you for this oppor- 
tunity to give expression to my feelings, and 





also those of the Association. (Applause.) 

Mr. Adams: We have with us to-day one 
who represents a company whose territory 
not only covers this country but embraces 
the whole earth. I now have the honor of 


' introducing with this sentiment, 


“* Reason, Remembrance, Wit, Invention, Art, 
No nature but immortal can impart.” 

I have the honor of introducing Mr. 
Thomas D. Lockwood, electrician of the 
American Bell Telephone Company. 

Mr. Lockwood: Mr. Chairman, ladies 
and gentlemen: Itis very hard for such an 
obscure individual as myself to properly 
respond for such an organization. I regret 
very profoundly, and I am sure our fellow 
members in the Association also regret, that 
the executive officers of our company have 
not been able to be present with you. Some 


of you know why. Our president and 
general manager has just returned from 
several weeks in Europe. Our assistant 


general manager necessarily remains in 
Boston to confer with him upon his return, 
and our treasurer, Mr. Driver, was never 


known to let go of the reins for one moment; 
consequently he could not come. 
then it upon me, 
believe myself to be, and obscure as I am, to 
respond for the company. In some measure 
the choice is fitting, as with the exception of 
one gentleman, I am the oldest person in the 
service of the company present here. The 
gentleman who forms the exception is not 
here now, so I may mention his name, 
Major Brown. It would have been his duty, 
I think, to respond to ‘‘ The American Bell 
Telephone Company.” But upon such 
occasions as this he is like the immortal 
Nelson—you will recollect that before the 
battle of Trafalgar, Nelson sent out the 
famous signal, *‘England expects every 
man to do his duty ”’—upon such occasions 
as this Major Brown expects every man todo 
his duty. (Laughter.) 

The telephone, as most of you know, was 
born in 1876. The number of the United 
States patent for the Bell telephone has be- 
come so historical in the minds of telephone 
men, that I think probably every man here 
who has paid any attention to the telephone 
litigation will remember it is 174,465. The 
oldest daughter of King Henry the Eighth 
used to say when they lost Calais, that 
when she died the name Calais would be 
engraved upon her heart. WhileI have not 
taken such a deep interest as that in tele- 
phone investigations, I am quite sure if ever 
I should die that number would be found 
engraved upon some portion of my brain. 
I do not think anybody now really doubts 
that Professor Alexander Graham Bell in- 
vented the telephone. A great many people 
have said, and I think myself it is true, that 
he never heard a telephone talk until after 
this patent was issued. I call to my remem- 
brance another epoch in science. Some time 
in the earlier part of this century, or the 
latter part of the last, certain astronomers 
decided that by reason of certain indications 
in the orbit of the planet last discovered, 
Uranus, that there was another planet be- 
yond. Nobody had ever seen this other 
planet and nobody had ever heard of it, but 
there was a French astronomer who, by 
suitable calculations which he worked out, 
and without any observation whatsoever, 
decided that the planet would be found in a 
certain place in the sky at a certain time. 
Not having the proper instruments for re- 
search himself, he wrote to a professor of 
Berlin, who pointed his telescope to the 
place and found the planet. It was Neptune. 
Analogically it would seem that the man 
who showed how to speak, through his 
knowledge of electricity, over an electric 
wire, and not the man who first, did it, was 
the man who invented the telephone. 

The first time this Association met there 
were 5,000 telephones in use; to-day there 
are over 350,000 in use in the United States 
alone. All of these have been manufactured 
by the parent company. Some of you may be 
aware of the fact that the Ainerican Bell 
Telephone Company, the parent company, 
is actually younger than some of its children, 
The American Bell Telephone Company was 
organized in 1880. Some of the sub-com- 


And so 


devolves obscure as | 





panies were organized before that, notably, 





the Te!ephone Construction and Mainte- 
nance Company of Detroit. The way it came 
about was this. When the telephone was 
first invented it was used for private lines 
for a little while. The Lowell men were 
some of the first ones to appreciate its im- 
portance, and they are among the directors 
of the American Bell Telephone Company 
to-day. The first telephones constructed 
were sent to Lowell, and Lowell, New 
Haven and San Francisco had the first 
commercial exchanges. There was not at 
first a company to exploit the inetrument, 
but there was an association of the gentle- 
men interested. A few months later it was 
found that a more perfect organization was 
required in New England. Then the New 
England Telephone Company was organized 
—not the present New England Telephone 
and Telepraph Company, but the New Eng- 
land Telephone Company—to operate the 
states of New England, all the rest of the 
United States being operated by the Bell 
Telephone Company. These two later 
merged into the New England Bell Telephone 
Company, which later turned over its fran- 
chise to the present parent concern, the 
American Bell Telephone Company. 

I might use lines of Longfellow to ex- 
press, not only the troubles of linemen, but 
also the troubles of those who employ the 
linemen and who pay them : 

‘*Borne down by their losses, 
Weary of dragging their crosses, 
Too heavy for mortals to bear.” 
I have no doubt every one of us have felt 
that way occasionally. I have no doubt the 
lineman has after a heavy sleet storm. 

Mr. Chairman, on behalf of the American 
Bell Telephone Company, I return most 
hearty thanks for the hospitalities we have 
received in your two cities, and while we 
dearly love St. Paul, and what we read of 
it, we cannot help remembering that the 
other city begins with ‘‘ Minnie,” and 
whether it be Minne-apolis or Minne-some- 
thing else, the name must touch a tender 
spot in all our hearts. 

Mr. Adams: We all hoped to-day to have 
some one here to respond for the city of St. 
Paul, but owing to the fact that it is St. 
Paul’s day at the Minneapolis State Fair 
(laughter), we find about everybody has 
gone to the state fair. Consequently we 


| Shall have to adjourn to Minneapolis. 





The business organizations add largely to 
the prosperity of any city. Minneapolis is 
particularly fortunate in having an organiza- 
tion that is not only willing but energetic in 
promoting its interests. I have the pleasure 
of introducing Mr. W. D. Hall, secretary of 
of the Board of Trade of Minneapolis. 

Mr. Hall: I feel somewhat embarrassed, 
and I have to give three valid reasons why I 
am not able to make a speech to you to day. 
The first is that the members of this Conven- 
tion with their wives and their daughters 
and their swecthearts—cousins—-have been 
with us for three days. They have seen the 
city and a great many of its wonderful 
sights ; they have become acquainted with a 
great many of the citizens, and I have bad 
the pleasure of riding over both cities with 
them, and after thoroughly looking at them 
and examining them, I have made up my 
mind—this is honest—that their ladies are 
the handsomest and the men the most sub- 
stantial and best looking--(hesitating) you 
know what I want to say--(calls of ‘* mod- 
est’’) intelligent of any set of men that I 
have ever had the pleasure to meet, and 
therefore I think they are competent to 
judge of Minneapolis for themselves. That 
is my first reason. 

My second reason is that I never can talk 
without singing Minneapolis’s praises, and, 
according to responsible eastern papers, it is 
dangerous for a Minneapolis man to stand 
up in St. Paul and sing the praises of Minne- 
apolis. That is my second reason. 

My third reason for not attempting to 
make a speech is that I have had the pleasure 
for the first time in 11 years of riding over 
the city of St. Paul to-day. Since my last 
visit over the city, although I have lived 
within a stone’s throw of it, Paul has grown 
so wonderfully that I made up my mind that 
Minnie was not so much larger than Paul 
that I thought she was. And I know that 





you have intelligence enough to form your 
own opinion of the two cities. (Applause. 

Mr. Adams: We have often thought that 
the gift of prophecy and mind reading must 
be pleasant property for those who possess 
them. The members of the press seem to be 
the only class of men who have a monopoly 
of those favors. From a positive declination 
to be interviewed they will produce a column 
article which will give your present, past 
and future. I have the following toast 
which I will propose to the press : 

“ Gentle or sharp, according to thy choice, 

To laugh at follies or to lash at vice.” 

I now have the pleasure of introducing 
Mr. Charles W. Price, of the ELEcTRIcAL 
Review, to respond for the electrical papers, 

Mr. Price: Mr. Toastmaster, ladies and 
gentlemen: Until last evening the opinion 
prevailed among the members of the electri- 
cal press that our friends of the Convention 
desired to suppress us almost entirely. How- 
ever, Tam glad to have that opinion dissi- 
pated by your more liberal action later and 
this kind invitation. It is always embur- 
rassing for me to respond to a toast before 
gentlemen ; how much more, you can easily 
imagine, when ladies—-of whom we married 
men stand in awe—grace the festive board. 
I think I may say on behalf of my associates 
of the press that we shall endeavor to pre- 
sent a faithful and accurate record of your 
actions, and abide by your wishes so far as 
we can consistently, and to present a report 
that we trust will satisfy you al). I desire 
to express my appreciation of the hospitality 
of our hosts this afternoon, both here and in 
the beautiful city of Minneapolis, and to 
express the hope that future conventions 
may be as pleasant socially and as profitable 
practically as this one has been. (Applause.) 

Mr. Adams: I have a sentiment here 
which perhaps some of you will recognize : 
‘**Men should press forward in furious, glorious 

chase ; 

Nobles look backward and so lose the race.” 

We have with us one here to-day who 
never looked backward, but steadily presses 
forward until he attains the desired result. 
lt is my pleasure to present—not introduce— 
General C. H. Barney, secretary of the 
National Telephone Association. (Applause.} 

General Barney: Mr. Toastmaster, ladies 
and gentlemen: At the risk of incurring 
the charge of divulging some of the secrets 
of our executive sessions, I may say that the 
papers presented before the meetings of the 
National Telephone Association, as a rule, 
sound very well. They contain, most of 
them, a good deal of truth, sometimes 
partially mixed with what some of us 
consider to be error. I think, sir, that this 
copy of Dryden’s, which you have just read, 
may be opened to the same charge. While 
it sounds very well, it is certainly true that 
the electrical fraternity, perhaps more than 
any other class of business men, should 
press forward fast and furiously in the great 
strife of the business world, yet I for one 
should be very sorry to be deprived of the 
pleasures of looking backward in a certain 
sense. Because, sir, | think human nature 
is so constituted that in looking back upon 
our experiences, upon our troubles perhaps 
in the past, we forget the unpleasant fea- 
tures of any particular experience and our 
memory retains longest only those which are 
pleasant. Some of the happiest moments 
that I enjoy are when I have the opportunity 
of thinking over the experiences of the past, 
some of them quite unpleasant at the time, 
but softened and mellowed by the years that 
have elapsed since. They are a great source 
of pleasure to me now, and while, Mr. Toast- 
master, I am sure that the members of this 
Association will look forward with the 
greatest pleasure of anticipation to the meet- 
in Detroit next year, ar the following years 
perhaps in New Orleans and Old Point 
Comfort, I am sure they would be very loth 
to be deprived of the pleasure of looking 
back upon the three days that we have 
delightfully spent as the guests of the North- 
western Telephone Company ef Minneapolis 
and St.Paul. (Applause). 

Mr. Adams: We are gratified to notice a 
much larger attendance of ladies at this Con- 
vention than at any other previous meeting 
of the Association. We trust that the time 
is not far distant when they may be included 
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in its membership. (Applause.) I have the 
following toast : 
“Women are made as ey Sm = age would choose, 

Too proud to ask, too humble to refuse.” 

I call upon Mr. W. H. Eustis to respond 
io ‘* the ladies.” 

Mr. Eustis: I have been studying for a 
few moments upon the sentiment proposed 
by our eloquent toastmaster, and I am satis- 
fied that he has got things mixed. He was 
thinking ‘‘ man is proud, he knew so much, 
and woman is humble she knows so little.” 

The sentiment which he propounds I am 
sure should read like this: 

** Man is made as woman chooses, 
He must ask and she may refuse him.” 

I wondered why the party having in charge 
these exercises sought to go outside of your 
telephonic circle, and invited one of another 
fraternity to respond ; but somehow or other, 
he has got into the class tbat friend 
McMichael and I belong to, telegraphers, and 
I fancy the reason why he has asked me to 
respond On this occasion is perhaps that Mr. 
McMichael and I are more accustomed to 
touch the keys that touch the heart of the 
fair. Now, ladies never think of sending 
a delicate message through a telephone, but 
they will send it over our wire. (Laughter.) 
[ take exception to what the distinguished 
scientist, who represents the parent com- 
pany, said. He thought he was called upon 

) speak for the American Bell. I assure 
im that it is my province to speak for the 
\merican belle. (Laughter). 
It is a very proper thing that woman 
should be toasted on this occasion. It seems 
» me that in the spiritual, in the ethical 
orld, woman is a telephone. There is a 
xarked similarity between her in this re- 
pect and the telephone. In the first place 
yvoman is an invention. She came after 
1an, and just at that moment when Adam 
vas about to suicide from melancholia the 
Lord sent woman down to please him and 
imuse him, and by and by he. found out 
instead of being a mere matter of amuse- 
nent that she was much more useful than 
he was himself. Andso thetelephone came, 
ind we looked upon it as a toy, and by and 
by it became a necessity. Commerce to-day 
would stand still without it. Now you re- 
inember—this gentleman who represents the 
American Bell—that one of the first things 
you did was to file your caveat to protect 
your rights. So when a man becomes inter- 
‘sted in one of the fairest of American belles 
he becomes ‘‘ engaged ” or ‘‘ files his caveat,” 
and ‘‘ serves notice” on all the rest of the 
fellows to ‘‘ hands off.” By and by the priest 
gives him his ‘‘ patent” and then he thinks 
he is all right for life. And he is, providing 
he behaves himself and his fair companion 
does not take to the skies before he does. 
If she does, we notice these widowers do 
not stop the second time to file a caveat ; 
they take out a patent right off. Thus you 
see a similarity between the telephone and 
woman. 

I was interested in a discussion on the 
subject of the long-distance telephone, and 
in hearing about how in Boston they man- 
aged to hold a directors meeting with the 
Chair in New York and the Chairman in 
Boston, and how they would carry on their 
meeting and the secretary would record the 
Chairman as being present. The important 
thing was the voice; that being present 
they could hold a meeting. If the scientists 
keep on I do not know how soon they will 
tear down all of the older customs of men. 
I asked: ‘‘ How far are you going with 
this—how about courtship ? Is it going to 
do away with the old sofa?” (Laughter.) 
And they assured me one and all that it 
would not. So I made up my mind that 
they were human like the rest of us, and 
that perhaps they would leave some of these 
old pastimes. There is no doubt that they 
will let us alone in that respect. I do not 
see how it could be done, if the end of the 
wires are very far apart. I can appreciate 
the ‘‘ short-distance telephone ;” I believe 
in that. But when you get into the spiritual 
world, you will find there is a telephone 
there which responds without wires and 
without belles. I think it must have been a 
telephone of that sort in the mind of the 
poet when he said : 

‘* Where thought leaps out to thought ere thought 
can wed itself to speech.” 

I saw a statement the other day some- 
where that by and by—you know invention 
is on your track and you do not know how 
long you will have a monopoly of the thing 
you have got—I saw it stated that the time 
was not far distant when instead of using 
wires we would use a ray of light, and they 
would put a telephone on each end of a sun- 
beam and would talk from city to city, and 
from continent to continent, and if they had 
intelligence in the stars I do not know where 
the end would be. Now, if they can use 
sunbeams and rays of light for telephonic 
communication, then why is not woman the 
veritable sunbeam of all our lives? Why is 
she not the perfect telephone? (Applause.) 

I know, gentlemen,and I feel honored as I 
look over your bald heads (laughter). I feel 
honored to stand in the presence of so much 
scientific lore, but I feel a good deal more 
honored to meet with these ladies, because I 





remember—I do not remember—but I recall 
the fact that when we men were made nature 
was a very rough apprentice, but when she 
made woman she had become the skillful 
artisan, and in her we find so much of cul- 
ture and refinement that it makes even 
science move. 

Now there is another marked similarity 
between the telephone and woman and that 
is this: You speak into a telephone loud and 
harsh and you get a jarring sound, you 
misunderstand yourself ; and so with woman; 
but speak low and tender and you get a 
perfect communication of soul. 

So, gentlemen, on this auspicious occasion 
I propose you ‘‘ woman ;” woman the per- 
fect telephone, the gift of the gods to man, 
on earth our best and our truest friend. We 
cannot help but love and adore her, and we 
would not if we could. (Loud applause.) 

Mr. Adams: We are honored to-day by 
the presence of a gentleman from a distant 
land. We extend a hearty welcome to him, 
and trust that his visit to our country may 
be a great pleasure to himself and profit to 
those whom he may represent. I have the 
honor to introduce Mr. Gustav Wabner, of 
Berlin, the representative of the telephone 
interest in that city. 

Mr. Wabner: Mr. Chairman, ladies and 
gentlemen: When I received the order of 
my department to go over to America, I 
hesitated to accept this honorable commis- 
sion, considering the great difficulties a 
foreigner meets with when travelling in a 
country without mastering the language of 
that country. But in reality, I did not meet 
with any difficulty at all. 1 was kindly and 
with the utmost kindness received by every 
authority of every company, and by all 
private persons upon whom I called. It isa 
very happy chance for me to have arrived 
just in the month of September, and I am 
especially happy to have had the honor of 
being allowed to attend the proceedings of 
the annual meeting of the ‘Telephone Ex- 
change Association of this country. I did 
not only get full and exact information 
about many technical and business details 
interesting in my department, but I appre- 
ciate most that I have had the best opportu- 
nity possible to get a full and personal 
acquaintance with all the pioneers of the 
telephone, with al] the leading men repre- 
senting telephoning, as well in the technical 
as in the business branch. Ithink that this 
information shall be lasting, and even when 
I shall have left this country there will be a 
possibility for me to get answers, even when 
abroad, about the questions interesting to 
my department, even when I shall be at 
home. I am glad to be allowed to tell you 
of my hearty thanks for the great attentions 
I have received while in this country, and 
which shall be a kind remembrance when I 
shall have left this country. I promise you 
that I will tell everybody in Europe I meet, 
that America is not only the country of 
rapid progress, that it is also the home of 
hospitality, and I promise you to keep this 
country and all the persons I have the honor 
to know here in this house in my very best 
and everlasting remembrance. (Applause.) 

Mr. Adams: Those who have read that 
remarkable book of Edward Bellamy’s, 
‘‘Looking Backward,” in the year 2,000, 
may think some of the ideas in regard to 
electricity seem extravagant, but the rapid 
progress made in telephoning would indicate 
that the writer’s statements will all be ful- 
filled long before that time and period have 
been reached. I have the pleasure now of 
introducing Mr. E. J. Hall, Jr., general 
manager of the long-distance telephone com- 
pany. (Applause.) 

r. Hall: Mr. President, we all appre- 
ciate the advantage of speaking face to face 
above all other methods of communicating 
thought because ideas are then conveyed in 
three ways—by the words, by the tone, and 
by the expression and the manner of the 
speaker. Until Bell invented the telephone 
only the first method was available—first by 
letter and later by the rapid letter—the tele- 
gram. It is perhaps fair to say that we-ob- 
tain our impressions from all three of those 
things in equal proportions. I would not 
set bounds to the possibilities of inventive 
genius. Some day we may sce as well as 
hear our distant friends when we communi- 
cate with them by the telephone. But Bell 
in addition to absolutely annibilating space 
and time in the transmission of words, also 
enables us to hear the tone in which the 
words are spoken, or rather we get that in- 
definable something (which for lack of a 
better name is called quality), which enables 
us to recognize at once the voice of our 
absent friends and to know them with ab- 
solute certainty. You all realize what the 
effect of tone in the speaking of a word is, 
because you can give a different inflection, 
for instance you can change the word no to 
mean yes. [I imagine a great many have 
heard no which really meant yes, but when 
you see it in writing it only has a single 
meaning; it can have no other meaning. 
When it is spoken it may have any number 
of a The invention of the tele- 
phone marked the beginning of a new era in 
the business methods and even in the social 
habits and customs of the world. As soon 
as the effect of this was understood measures 





were everywhere taken to ring this wonder- 
ful instrument into practical service. 

I need waste no time in describing what 
progress in this has been made. We all 
know the story, but I do want to call atten- 
tion to a part of it which is often overlooked 
by the public and perhaps not wholly appre- 
ciated even by ourselves. I would not say 
anything to detract one iota from the glory 
of Prof. Bell’s invention, but when we speak 
of the telephone business, I say, in a sense 
which I am sure will not be misunderstood, 
that the original telephone invention repre- 
sents but a very small part in that magnifi- 
cent creation of brains and capital which has 
developed his brilliant conception and to-day 

laces it at the service of the people of the 

nited States. In tbe humble workshops, 
in the laboratories of scientific institutions, 
in offices, in our operating rooms, along our 
lines and in our telephone conventions, busy 
brains are ceaselessly at work to discover, 
develop and construct the complicated me- 
chanism of the central office and the gigan- 
tic system of lines and cables, and to or- 
ganize the forces by means of which all this 
may be set in operation when a subscriber 
rings his bell. For nearly ten years we 
have met each other as we have met in the 
Convention now so pleasantly closing. In 
all these meetings the single purpose has 
been to confer with each other for the im- 
provement of our service. During those 
years we have constructed and over and over 
again reconstructed the apparatus and lines 
of our exchanges to keep pace with the pro- 
gress of invention. To-day I believe that 
the long-distance service embodies every dis- 
covery in the art of telephony in the direc- 
tion of perfect service. . That the service is 
perfect I do not claim. I shall never con- 
sider it so until we transmit both words and 
quality as exactly as does the air which vi- 
brates with the spoken word between speaker 
and listener standing face to face. Is that 
impossible? Who knows? We can and 
will strive to reach it. It may be that none 
of us living will sce the day when the tones 
of the human voice will be transmitted by 
the telephone—no, not by the telephone but 
by the telephone system from one end of 
this country to the other—questions scien- 
tific, practical, financial, all are involved in 
the problem. I am often asked how far it 
is possible to talk. I don’t know. Ido know 
that we can talk and talk well over the 
longest line that we have ever built and that 
covers nearly 1,000 miles. The only diffi- 
culty that I see to-day is the way of the 
speedy intrcduction of long-distance lines, 
and the introduction of the long-distance 
metallic circuits and switches into all our 
local exchanges is the great cost of construc- 
tion. It practically means to double the 
existing plant aud in many cases to throw 
away very much all that is now in use. 
Now, gentlemen, I believe that the business 
men of this country want the best of every- 
thing and are willing to pay a fair price for 
it. This is the best method of communicat- 
ing intelligence, and it will find its place as 
a new and important factor in the com- 
mercial world. (Applause). 

Mr. Adams: We should find it difficult, 
with the many articles necessary to success- 
fully operate a telephone exchange, if manu- 
facturers were not ready to meet the demand. 
We have one with us here who represents a 
company whose contracts are widely known, 
Mr. J. M. Jackson, treasurer of the Western 
Electric Company. ° 

Mr. Jackson : Mr. Toastmaster, ladies and 
gentlemen: My distinguished friend from 
New York said that he had had several-hours’ 
warning that he was to speak, and it made 
him somewhat unhappy. I can _ heartily 
sympathize with him because my friend, Mr. 

cKinstry, really spoiled my night’s rest by 
telling me, just as [ was going up to my 
room, that I was to be called on here this 
afternoon. I am no orator, as the gentle- 
man who responded to the toast, ‘‘ The 
Ladies,” is, and I suffer also under this dis- 
advantage of not having had the chance to 
acquire any popularity here to take the place 
of oratorical ability. I have been a sort of 
human graphophone, which does not have 
anything on the cylinder except these mon- 
otonous words, ‘‘ Please remit, please remit” 
(laughter and applause), varied with the very 
uninteresting information that ‘‘ We have 
large bills to meet,” or ‘‘a big note to meet 
on the 15th,” but I can truly say this that, 
however lacking in popularity I may be, the 
very prompt and the very cordial responses 
which the gentlemen of this Association have 
made to my appeals and the generosity with 
which they have relieved me, has made me 
everlastingly grateful to them, and made 
them exceedingly popular with me, however 
I may stand with them. 

It has been said that corporations have no 
souls. That is a very large question on 
which we have not time to enter now, but 
this I am sure, that some corporations have 
hearts. I think when we recall the hospital- 
ity which has been extended to us during 
these three days with an unsparing hand by 
the Northwestern Telephone Exchange Com- 
pany, and the genial men whom they have 
selected to dispense it, I think they shall 
all agree that the Northwestern Telephone 
Exchange Company is a corporation that has 





a heart. I think, also, when we remember 
how the American Bell Telephone Company 
has kept open house for us over at the West 
Hotel and sent a band of royal good fellows 
to keep that house open and see to it that no 
man went away empty—I think we shall all 
agree that the American Bell Telephone 
Company has a heart. If you will pardon 
me detaining you just a moment, I might say 
that the American Bell Telephone Company 
was scientific in its hospitality, as it is in 
all other things, for it was only the other 
day that I read in a physiology that a 
man can live a great deal longer with- 
out food than he can without water, 
and the Apollinaris which they dispensed 
there was most excellent. But I did not 
fully appreciate their loving care for our 
physical well being until I discovered last 
night that my good friend from Boston, Mr. 
Hayes, was a doctor, and I am sure that we 
all know so well his ability and energy that 
after that fact was announced we all felt 
perfectly comfortable, and were sure that we 
should return to our families in good health. 
Now. gentlemen, lastly, since I am asked to 
respund to the toast, the Western Electric 
Company, I beg to assure you that that cor- 
poration also bas a heart full and running 
over with gratitude to the gentlemen of this 
Association for the confidence which they 
have extended to it in the past, and a heart 
stout with determination to do its utmost to 
retain, and deservedly retain, that confidence 
in the future. As has been well said when- 
ever these discoveries are made, there must 
be a manufacturer to make the apparatus. 
We consider it a privilege, gentlemen, to be 
of service in that matter, and we pledge you 
that we will exert ourselves to the utmost 
to meet your needs. I thank you for your 
kind attention. (Applause.) 

\r. Adams: We have a wealth of talent 
here which is not only willing but able to 
keep this intellectual feast going from now 
until to-morrow morning at this time, but 
the passing hour admonishes me that all 
these things must be brought to a close, as 
many of you are to take the train to your 
several destinations, : 

The next speaker, therefore, will close 
these exercises. While we are inclined to 
be modest, yet the people of Lowell feel 
that they were as early in the telephone field 
as most any other part of the country. We 
have with us a gentleman who started in the 
telephone business as early as any man in 
this country, so far as operating and build- 
ing an exchange is concerned, and I now 
have the pleasure, and consider it a great 
pleasure, to introduce the gentleman, old in 
the service but young in years, Mr. Charles 
J. Glidden, treasurer of the Erie Telephone 
Company, Lowell, Mass. 

Mr. Glidden: Mr. Chairman, ladies and 
gentlemen : I want to take this opportunity 
in behalf of our party; and I think I express 
the sentiments of the entire eastern delega- 
tion, in thanking our worthy secretary, Gen. 
C. H. Barney and his assistants, in arranging 
for us the telephone train which brought us 
so quickly and quietly from New York to 
Minneapolis. I will simply thank you for 
your hearty response to our invitation, in 
holding the Convention at Minneapolis, and 
also in bringing so many ladies. I wish you 
God speed, and hope you may return safely 
to your homes, and that we may meet again 
at Detroit., 


COMPANIES REPRESENTED AT THE TELE- 
PHONE CONVENTION—ACTIVE MEMBERS, 


American Telephone and Telegraph Co., 
New York.—E. J. Hall, Jr., A. 8. Hibbard, 
Mellville Eggleston, Mr. Meany. 

Bell Telephone Co., of Buffalo.—Ed. J. 
Hall, H. C. Palmer, Dr. J. N. Culbertson. 

Bell Telephone Co., of Missouri.—A. O. 
Morgan. 

Bell Telephone Co., of Philadelphia.— 
Dr. 8S. M. Plush. 

Central District and Printing Telegraph 
Co., Pittsburgh.—Henry Metzger. 

Central Pennsylvania Telephone and Sup- 
ply Co., of Williamsport.—R. M. Bailey. 

Central Union Telephone Co., Chicago.— 
F. G. Beach, J. E. Hockett. 

Chicago Telephone Co.—C. H. Wilson. 

City and Suburban Telegraph Associa- 
tion, Cincinnati.—Geo. N. Stone. 

Central New York Telephone and Tele- 
graph Co., Utica.—H. L. Storke. 

Cumberland Telephone and Telegraph 
Co., Nashville, Tenn.—J. M. Brown. 

Delaware and Atlantic Telephone and 
Telegraph Co., Philadelphia.—W. T. West- 
brook. 

Empire State Telephone and Telegraph 
Co., Auburn, N. Y.—H. L. Storke. 

Erie Telephone and Telegraph Co., Lowell, 
Mass.--Levi Sprague, C. J. Glidden, Chas. 
FE. Adams, Abner 8. Adams, ex-Gov. J. A. 
Weston, J. P. McKinstry, A. C. Wheden, 

(Continued on page 10.) 
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* * The electric railroad is fast approach- 
ing Saratoga Springs, N. Y. 


* * The electric road at Macon, Ga., will 
be in running order in time for the State 
Fair. 

* * The Daft storage battery car is suc- 
cessfully undergoing tests in the streets of 
Newark, N. J. 

* * A majority of the property owners on 
Niagara street, Buffalo, have signed petitions 
for electric street cars. 

* * The east side clectric road, of Toledo, 
has received a temporary set back from a 
technicality in the council. 

* * On the authority of Thomas Lowry, 
the electric railway will be put in on Fourth 
avenue, Minneapolis, Minn., before suow 
flies. 

* * The street railway track is now com 
plete between Troy and Albany, and horse 
cars will be run over it until the completion 
of the electric plant. 

* * Utica, N. Y., shows an overwhelming 
public sentiment in favor of electric rail- 
ways, and will undoubtedly be so provided 
within a few months. 

* It is now expected that both the South 
Broadway and University Park electric 
roads at Denver, Colo., will be in operation 
by Oct. 1, if not before. 

* Tt is announced that a $100,000 com- 
pany is to locate at Akron, Ohio, to engage 
in the manufacture of the Loomis clectric 
motor, the invention of Mr. Frank F. Loomis 
of that city. 

* * A successful trial trip over the 
Quincy, Mass., electric road was recently 
made. Changes in the gates at the steam rail- 
road crossing are necessary before the cars 
can be run to West Quincy. 

* The Omaha (Neb.) Street Railway 
Company, which wi!] use the Sprague elec- 
tric system, began stringing overhead wires 
lust week. The line will be in active opera- 
tion the latter part of this month. 


* * The contract for building the North- 
east Electric Railway Company’s power 
house at Lexington and Kansas avenue, 
Kansas City, Mo., has been awarded to 
Redpath & Co. It will cost $5,000. 


* * Mr. Edward D. Mathews is to exhibit 
a Julien storage car in Utica, N. Y., for the 
inspection of the city council, who are asked 
to defer granting any overhead franchises 
until thorough investigation of this system 
hus been made. 

* The Jeffrey Manufacturing Company, 
of Columbus, O., has commenced work on 
the electrical mining machine for the Ster- 
ling Coal Company, of Cannelton, Pa., the 
estimated cost of which is $14,000. It will 
undercut 300 tons of coal per day at a sav- 
ing of 10 cents per ton over old methods, 
and with but three inches of waste. 


* * Information has reached us that Mr. 
Julien, of Brussels, the inventor of the well- 
kuown Julien system in operation on the 
Fourth avenue line, this city, has been 
awarded a gold medal at the Paris Exposi- 
tion for his storage batterics. Mr. Julien, 
we believe, received the ** Cross of Leopold ” 
at Brussels in 1888 for the merit of his in 
vention. 

* * A representative of the Westinghouse 
Electric Company, of Pittsburgh, has been 
in Williamsport, Pa., making plans and 
specifications for the Williamsport Passen- 
ger Railway Company necessary for chang- 
ing the road from a horse to an electric 
railway. The power is to be furnished from 
the new electric light plant which is to be 
soon built for supplying the city with arc 
lights, 
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George Foster, Messrs. Wainring and Joyce. 

Great Southern Telephone and Telegraph 
Co., New Orleans.—A. W. Crandell. 

Hudson River Telephone Co., New York. 
—A. B. Uline. 

Metropolitan Telephone and Telegraph 
Co., New York.—W. H. Eckert. 

Missouri and Kansas Telephone Co., Kan- 
sas City.—W. W. Smith, C. W. McDaniel. 

Michigan Telephone Co., Detroit.—F. A. 
Forbes, Jas. R. Dee. 

Nebraska Telephone Co., Omaha.—Fle- 
mon Drake, L. H. Korty, J. J. Dickey, Mr. 
Yost. 

New York and New Jersey, Brooklyn.— 
J. C. Clark, W. Dunlap Sargent. 

New York and Pennsylvania, 
W. N. Eastabrook. 

New England Telephone and Telegraph 

»., Boston.—J. N. Keller, I. H. Farnham. 

Ohio Valley Telephone Co., Louisville.— 
I. N. Gifford. 

Pennsylvania Telephone Co., 
—Joseph R. Davis. 

Rocky Mountain Bell Telephone Co., Salt 
Lake City.—Mr. Wallace. 

Southern Bell Telephone and Telegraph 
Co.—D. I. Carson, C. E. McCluer, J. D. 
dasterlin, W. J. Cole. 

Southern Massachussets Telephone Co., 
New Bedford.—Samuel Ivers. 

Southern New England Telephone Co., 
New Haven.—M. F. Tyler, 

ASSOCIATE MEMBERS, 

National Conduit Manufacturing Co., 
New York.—J. P. McQuaide. 

Standard Electrical Works, Cincinnati.— 
E. V. Cherry. 

Western Electric Co.—J. M. Jackson, H. 
B. Thayer, W. R. Patterson, J. J. Carty. 

HONORARY MEMBERS. 

American Bell Telephone Co., Boston.— 
A. O. Morgan, Thomas D. Lockwood, Thos. 
B. Doolittle, J. N. Brown, Geo. Albree, 
David B. Parker, W. A. Hovey, Frank B. 
Knight, H. 8. Huidekoper, Geo. J. Hall, 
A. G. Fuller, H. V. Hayes. 

Bell Telephone Co., Montreal.—C. F. 
Sise. 

Bridgeport Brass Co.—H. D. Stanley. 

W. A. Childs (law battery), New York.— 
M. M. Hayden 

Chas. A. Cheever (Okonite wire), New 
York.—Geo. T. Manson. 

A. G. Day (Kerite wire), New York.—E. 
B. McClees. 

Geo. L. Wiley (Waring cables), New York. 
—Fred. Degenhardt, Chicago. 

OTHER ATTENDANTS. 

Cyrus O. Baker, Jr. (platinum importer), 
Newark. 

C. F. Johnson, New York. 

Frank C. Mason, Brooklyn. 

Chas. W. Price, ELEctRIcAL REVIEW, 
New York. 

C. E. Stump, Electrical World, New York. 

J. B. Taltavall, Electric Age, New York. 

W. A. Kreidler, J. W. Dickinson, Western 
Electrician, Chicago. 

Gustav Wabner, Berlin. 

H. M. Haines, New York. 

R. 8S. Hair, New York. 

M. A. Knapp (Kuapp Electrical Co.). Chi- 
cago. 

C. H. Cone, Chicago. 


———- -_>s- 


Elmira.— 


Harrisburg. 


x*, Bell Telephone sold up to 240 in Bos- 
ton last week, Judge Colt’s decision impart- 
ing strength. It appears that Judge Colt 
sustains the demurrer of the Bell Telephone 
Company, and the government case will 
now be tried on the ground of fraud only. 
The Drawbaugh chestnut evidence cannot 
be admitted. 

x", The new directory of the Central New 
York Telephone Company, which is now 
ready for distribution, shows a total of 2,349 
subscribers, divided among the different ex- 
changes as follows: Syracuse, 899; Utica, 
698 ; Rome, 128 ; Watertown, 172; Oneida, 
79; Ogdensburg, 57 ; Little Falls, 74 ; One- 
onta, 26; Canastota, 22; Norwich, 17; 
Cooperstown, 80; Herkimer, 36 ; Carthage, 

1; Llion, 17; Canton, 16; Gouverneur, 19. 
In addition to this there are in the 11 coun- 
ties in which the company operates 371 
public toll stations. These figures show a 
considerable increase in the number of tele- 
phones in use, as in October, ’88, the com- 
pany had only 2,101 subscribers. 





Underground Wires in Brooklyn. 
BY J. C. REILLY. 


This statement of underground construc- 
tion in Brooklyn is submitted in continua- 
tion of the papers upon the same subject by 
Mr. Sargent, read at the conventions held in 
1886, 1887 and 1888. 

Our actual underground ‘extensions dur- 
ing the past year have been limited to about 
half a mile of conduit, the duct length of 
which is 1,5; miles, and to placing 1,5 miles 
of cable. “In connection with the ‘under- 
ground system, however, we have placed 
upon the elevated railroad structures 3,; 
miles of cable, with 54, miles of distributing 
duct, and connected through this duct 553 
subscribers. 

The completion of 17 miles of elevated 
railways throughout Brooklyn, upon which 
we have the right to place cables and wires, 
made any immediate extension of our under- 
ground conduits unnecessary. 

Our present mileage of conduit, cables, 
etc., is as follows : 

Iasi |X ND. ELEV. R. R. se 


Miles of conduit... 8 5.3 21 
_ i —- 100.1 5.3 105.4 
— 24.3 13.7 38 
** conductor. 2339.9 1294.7 3634.6 
Mis. cond’r bls ad = 679.3 = 2006.5 
No. subs. cont'd.. 2 553 2557 


No, cables cont'd. . 44 15 59 

Our method of distribution a under- 
ground cables by means of terminal poles or 
house-top fixtures, have been modified to a 
great extcnt by the facilities offered by the 
elevated railway. The method of distribu- 
tion from the elevated railway structures is 
as follows: 

Terminating either an underground cable 
or acable placed upon the structure itself at 
some convenient point on the road, we run 
rubber-covered wires from that point in a 
distributing box six inches square, which is 
placed along the footway between the tracks 
to the points opposite where it is desired to 
branch them off. The wires are then 
dropped through holes in the bottom of the 
box, run along the cross-girder of the road 
to the curb line, and jumped directly into 
the subscribers offices or to a branch pole 
line or house-top fixture. Where there is a 
group of subscribers in a block, it is the 
practice to branch a cable containing 10 to 
25 conductors from the main cable on the 
road to a convenient point in the block, and 
distribute over house-tops from there. 

We had decided to place some 30 miles of 
conference standard cable in our under- 
ground conduits and upon the elevated rail- 
road structures during the year, but we were 
fortunate in perfecting and applying a very 
simple and effective method of transpositions, 
which enabled us to reduce our cable pur- 
chases one-half. This was foreshadowed by 
Mr. Sargent in the following paragraph, read 
at the Convention held at New York in Sep- 
tember, 1888 

‘* The transition period between grounded 
and metallic circuit systems will be very 
troublesome and annoying, and may last for 
several years. It is our intention in ordering 
the type of cable just described to make pro- 
vision in the manholes for joining the sections 
together by devices, which will enable the 
joints to be opened readily without cutting 
the cable and the pairs broken up in order to 
prevent cross-talk on grounded circuits ; and, 
at the same time, allow of access to them for 
straightening them through when twisted 
metallic circuits are required. The necessity 
of getting at the joints in this way from time 
time, and the space required to accommodate 
connecting boxes, is another argument in 
favor of large and commodious manholes.” 

As the results obtained may interest the 
members, it might be well to state that four 
cables of the conference standard type— 

Number 1—8,000’ Number 3—6,655’ 
Number 2—5,310’ Number 4—7,500’ 
—were connected up and in use by subscrib- 
ers, the twin wire in each case being grounded. 
Requiring additional conductors to the points 
reached by the cables one and two, we 
attempted to use a number of the twin wires 
for subscribers. After one week's trial we 
were compelled to reach these points by other 
routes and cut out of the cables on account 
of complaint from subscribers of constant 
cross-talk. We then, during several suc- 
cecding Sundays, introduced transposition 
plates ut splices from 500 to 700 feet apart, 
and connected the subscribers through, using 
the wires indiscriminately. Cables three and 
four were transposed in like manner, and we 
are using from 60 to 92 conductors in these 
cables for subscribers, and there is, even on 
the largest length, 7,500 feet (with 92 wires 
working), but very little cross-talk noticeable 
at any time. Other cables connected in the 
same way since February last give like 
results. In each cable a number of circuits 
are connected straight metallic to provide for 

trunks and metallic circuit subscribers. 

The transpositions are made upon hard 
rubber plates three and a half inches wide 
by 17 long, fitted with spring contacts, and 
attached to a similar plate to which the con- 
ductors of the cable sections are connected, 
and the whole enclosed ina copper box. The 
lid of the box can be easily removed when it 
is desired to restore the pairs of the cable. 
which is done by substituting for the trans- 
position plate another plate connected regu- 
larly in pairs. 





Close observation of the creosoted conduit 
and the lead covered cubles Jaid at varivus 
times since 1884, seems to prove that the de- 
structive agent usually present in freshly 
creoscted wood disappears almost entirely 
after a few years. 

A Western electric cable . purchased in 
1886 <nd placed in the 1884 conduit during 
1887, over two years ago, shows but very 
slight trace of action on its surface_at this 
date, while part of the same cable laid in the 
1888 conduit shows quite a scale of curbon- 
ate of lead after one a exposure. Parts 
of the same cable placed in other conduits 
about a year after their construction show 
but little damage on the surface. 

A Western electric cable placed by the 
Metropolitan Company late ip 1885 in a 
creosoted conduit between the Brooklyn 
central office and the Brooklyn Bridge, 
when examined a few days since, after three 
and a half years exposure, shows a slight 
crust of carbonate, principally on the upper 
part. A N. Y. & N. J: cable laid in the 
same conduit in 1886 is in the same condition. 
We do not anticipate the loss of either 
of these cables from ‘the action of 
gases. To further test the effect of time and 
ventilation on creosoted wood we placed 
samples of the Western Electric and N. Y 
and N. J. cables covered with the alloy of 
lead and tin in a box made of creosoted 
wood which had been in the yard fer two 
years or more, and samples of same cables 
in a box made of creosoted wood which had 
been on hard about eight months. After be 
ing sealed up for three months the boxes 
were opened and the samples in the old wocd 
box were found to have but infrequcut 
patches of what is known chemically as 
phenolate, while the samples in the box made 
of the later lot of wood were thickly covered 
on the sides and top by phenolate. Either 
phenol, a volatile gas, or ascetic acid in 
combination with carbonic acid gas will re 
duce lead to carbonate of lead. There being 
no ascetic acid in the wood properly treated 
with dead oil or coal tar and the phenol 
escaping by evaporation and ventilation, the 
carbonic acid gas present will in all proba 
bility have no more effect on the lead cover 
ing than if the cables placed were in ducts 
of iron or other material. It would seem 
desirable, therefore, before placing crevsoted 
conduits underground to expose them to the 
air or to artificial means for evaporating the 
pheno] from the crevsote, if the latter can- 
not be obtained free from it. There seems 
to be no doubt as to the durability of creo- 
soted wood. Fiequent examinations during 
the past five years show there is no decay of 
the wood or change of any kind to cause 
injury in placing or removing cables. Its 
economy, flexibility and safety strongly 
recommend its use for conduits. 

Our examination of the cables in use seems 
to show that there is a difference in the alloy 
covering. The Western Electric cable, 
covered with the alloy of lead and tip placed 
January, 1885. in a conduit completed the 
previous month, is, to all appearances, in as 
good a condition as when first laid nearly 
five years ago. It will be remembered the 
cables covered with pure lcal were destroyed 
and removed from this conduit. 

A Western Electric cable supposed to be 
covered with the same alloy, purchased in 
1886 and placed in the conduit in 1887 with 
cable referred to above, shows a slight trace 
of carbonate, while part of the same table 
placed in a newly laid conduit is severely 
attacked as stated in remarks on conduits. 
The cable first referred to above is, in fact, 
the only one we have which can_ be said to 
show no action on its surface. We are now 
having chemical tests made on specimens of 
several cables to determine, if possible, the 
difference in their composition. 

The practice of ventilating the conduits 
and manholes, as they are constructed, by 
lateral branches to poles and house tops, and 
to which we ascribe our freedom from ex- 
plosions, has been extended considerably 
during the past year by placing three-inch 
iron pipes from manholes to the columns of 
the elevated railroad, which serve the double 
purpose of ducts and ventilators, The quan 
tity of gas in conduits and manholes bas 
been sensibly reduced, and in two instances 
where conduits entered central office base- 
ment. the odor of gas, which it seemed im- 
possible to entirely exclude, disappeared en- 
tirely after the manholes outside were con- 
nected to the E. R. R. structure by a number 
of three-inch iron pipes. A large tube lead- 
ing to a dead chimney at this office, in con- 
ncction with pipes to elevated railroad near 
by, usually keeps the large tunnel through 
which the conduits enter the building pretty 
free from gas. 

We believe ventilation of this kind is the 
easiest and best method of preventing the 
explosions in manboles occasionally re- 
ported from other cities. Experience con- 
firms our belief that manholes should be 
made large and roomy. 

Except the cables removed on account of 
destruction of the lead covering, we have 
had no special trouble with either cables or 
terminals, and the electrical condition of our 
cables remains practically as reported last 
year. All cables connected during this vear 
give satisfactory results in insulation “and 
capacity. 
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Telephone Salutations. 


BY R M. BAILEY. 


With the idea that successful telephone 
service depends on the aggregate of many 
small details, I have written the following 
with the hope that some one of the many 
practical persons among you may present a 
remedy for the points of cefect noted. 

It has been customary in all ages of the 
world, when persons meet, that salutations 
more or less elaborate and courteous be ex- 
changed, and the peculiarities of different 
peoples in this respect have been a fruitful 
source from which many writers and lectur- 
ers have drawn. 

On the advent of the telephone the want 
was immediately felt for some form of salu- 
tation which should have the effect of attract 
ing the attention of the party at the distant 
station, so that conversation might readily 
pass between the telephone correspondents 
attempting it. Some bright genius suggested 
the word *‘ hello,” which, by the way, is not 
usually approved as a proper salutaticn in 
polite society, but which, for telephone pur- 
poses, Was at once generally adopted, the 

rd having the apparent faculty of being 

ken over a circuit utterly incapable of 
nsmitting any other word in the English 
guage; and while the word may be one 
ull others most suitable for telephone pur- 

s, its use has developed into most an- 

ying abuse. With intelligent people, as 
llas with others not so intelligent, and 
h telephone experts, in a great measure, 
s customary to stand at one end of a tele- 
ye line and by reiterating the word a 
at number of times in quick succession, 
irely drown out the fellow’s voice from 
other end of the line and who, by going 
ough a similar formula with energy and 
ience, frequently mixed with anathemas 
iinst the telephone, succeeds in slowly 
ting into actual conversation, while the 
ilt lies entirely with the individuals and 
t with the innocent machine. What 
uuld be thought of a person entering an 
ce or premises of any kind, knowing and 
ing the proprietor there present, should 
begin and persist in calling attention by 
eating over and over again the word, 
ello” ? 
In some mysterious manner, the human 
elligence is capable, if the person chooses 
exercise the faculty, of recognizing the 
sence or absence of his correspondent at 
distant end of the line. Telegraph opera- 
s are familiar with this consciousness ; 
| by the use of a little good judgment 
yple may save themselves the wear and 
royance of ‘‘ helloing ” into the earth for 
ne time before the other fellow is ready to 
spond. 

Good morning,” or some similar saluta- 

n should be more agreeable, and it being 
wre deliberate has the advantage of giving 
opportunity for a reply to flow over the 
ire without interruption, and if the condi 
ms referred to are observed, should be am- 
to start two reasonable people into 
rompt conversation, taking into considera- 
m the general high state of efficiency in 
1ich telephone lines and apparatus are at 
is time maintained. 
[t is really wonderful how easy and _pleas- 
t an undertaking it is to converse over a 

»perly conducted telephone line, and it is 
mnderful the amount of vexation one can 

ise for oneself, if they persist in the 
anner before-referred to. Some people are 

ongly averse to the use of a telephone for 
no other reason than want of judgment and 
iining in its manipulation. It may be 

id such difficulty is the result of habit 

iperinduced by inferior telephone service 
the past and want of familarity with its 
cration, so that all such subscribers are 
mpelled to first test out their lines before 
oceeding with the business in hand. | 
ink such causes, at this time, rarely exist, 
nd may not the habit be broken by some 
iprovement in the system and by courtcous 

id careful schooling to the end that more 
ipid, pleasant and agreeable service be 

ured, to the happiness of the custo ner 

1d employé as well. Certainly much more 
me is used in worthless preliminaries than 
the actual service. Some rule intro 
ictory is badly needed in the operation of 
ie telephone. Sometimes subscribers call 
ipa central office and inquire who called 
1em or who it was who was talking to them 
little while since, and then think it singu- 
lur that the operator, in the multiplicity of 
her calls, should be unable to give the de- 
ired information. Again. a person calling 
tor another is naturally desirous of being as- 
sured that he is speaking to the person he 
las asked for, and a person called upis 
naturally reluctant in answering an inquiry 
until one or both are satisfied of the identity 
of the other. All this leads to questioning 
on both sides and much valuable time is thus 
consumed. Would it not be a good plan for 
each of the correspondents to announce his 
hame cr the name of the firm as the only 
preliminary, thus abandoning both ‘‘ hello” 
and ‘‘who is talking?” Would not self- 
introductions obviate this ? 

The rapidly repeated ringing of call bells, 
although not properly coming under the 
head of telephone salutations, may as well 


t 





be considered in this connection, and is cer- 
tainly an evil of the service which should be 
abated, it being worse than useless in that it, 
like steam whistles when much indulged in, 
brecds contempt and carelessness as to 
prompt replies cr observance. Switchboard 
operators should be prohibited from calling 
more than three times, spacing the calls 
sufficiently to allow the subscriber to arise 
from his chair and reach his telephone ; 
while subscribers should have it pressed upon 
them unceasingly, when so addicted, that 
rapidly repeated calls is a hindrance to 
prompt service. 
——__3 <> 0 oe ___——- 
Dynamo Alternating Current Inter- 
ference with Telephone System 


in New Orleans, La. 


BY E. H. M-FALL, ELECTRICIAN OF THE 
GREAT SOUTHERN TELEPHONE COM- 
PANY, NEW ORLEANS. 


This was read by Mr. Crandall at the Tele- 
phone Convention Wednesday morning. 

This paper is intended to suggest to the 
practical ideas in this Convention, some of 
the interferences set up by alternating cur- 
rents. 

I will first give the relative positions of 
the respective routes in question. 

The telephone route in illustration, is one 
with which we are having the maximum 
amount of trouble, and that is paralleled by 
the Electric Company’s main route (alternat- 
ing) on opposite sides of the same street, 
and carrying six circuits to a considerable 
distance of parallelism, and at the immediate 
head, eight circuits of 1,000 volts. each. 
The extreme distance of parallelism is 6,600 
feet, with a separation of 43 feet or width of 
street intervening from pole to pole of sys- 
tems, the telephone poles being the highest, 
having an elevation at the lowest wire of 
about uniformly 10 feet above the electric 
light wires. 

When the first alternating current was 
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Improvement in Electric Light Shades, 

Mr. A. A. McCreary, of New York, has 
been engaged in the manufacture of incan- 
descent lamp shades for a long time, and out 
of his experience and inventive ability has 
wrought many improvements. The field cf 
ornamentation is large with the incandescent 
light, and Mr. McCreary has evidently 
worked with an eye to both beauty and 
utility. His shades are now in such general 
use that their value is thoroughly known. 
His newest work is shown in the large 
illustration. The shade is adjustable for 
use in connection with all classes of electric 
lamps by means of a screen made of any 
variety of opaque or translucent material, 
and of such shape that it will fit closely over 
the globe or glass used upon the lamp. 
It may be made of any desirable material, 
according to the purpose for which it is used, 
and owing to the fact that it conforms so 
closely to the shape of the globe as to become 
practically an outer covering for the same. 
The shades may be fitted to any of the ordin- 
ary forms of incandescent or arc lamps. 

—__e = oo __—_ 
Proposals for Lighting. 

For Bids.--The following are the specifi- 
cations for the new electric light apparatus 
at Chicago: 

Sealed proposals will be received at the 
office of the Fire Marshal until 12 m., Sep- 
tember 20, 1889, for furnishing the city of 
Chicago with electrical apparatus for 500 
(more or less) electric arc lights of nominal 
2,600 candle power. 

Specifications.--Bidders for electric light 
apparatus must state number of lights per 
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McCreary’s New ADJUSTABLE SHADE. 


put in operation along this route, a decided | dynamo and price of dynamo and price 


hum, and a musical note, were heard in all 
of the telephone lines in this parallel distri- 
bution. This hum was of sufficient volume 
to make an attempt to carry on a telephonic 
conversation on any of these lines extremely 
difficult and doubtful. By the time the 
subscribers became accustomed to this dis- 
turbance, the second circuit was put in 
operation, and another and so on until six 
were in full blast. The humming sound 
then ceased to be musical and assumed pro- 
portions of an undulatory wave impenetra- 
bility to the deflections of the transmiiter, 
and at times would swellin volume and grad- 
uate to a uniformity of disturbance about 
equal to that set up by the first circuit. 
This does not occur, however. at regular in- 
tervals, and becomes noticeable visually, in 
the increase and decrease of the incandes- 
cent light service through this system, show- 
ing that the currents were interfering with 
each other. 

To the electric light companies, this inter- 
ference became a serious question, and to a 
great extent was remedied by placing the 
wires of each respective circuit nearer each 
other and farther from other circuits. To 
the telephone subscribers and exchange, the 


hum is still there, strong and vigorous as, 


ever. 

On this route, we, the telephone company, 
tried the return ground, covering the field 
of interference, but not entirely back to the 
exchange. The ground was located at a 
neutral point and gave some considerable 
relief, but not entirely, to the subscribers 
connected, 

It is doubtful if another licensee has been 
subjected to the same extent of interference, 
and the physical facts afflicting us as above 
are presented to your attention for such dis- 
cussion and opinions, I trust, that will direct 
to a remedy other than compromise, 





of each double carbon lamp, price to include 
delivery at stations of the city of Chicago as 
may be required. 

Bidders must state specifically attachments 
furnished with cach dynamo, and length of 
time which would be required to complete 
and deliver apparatus for 500 arc lights. 

Bidders to state current in amperes and 
number of volts per lamp, and energy in 
watts absorbed in dynamo. 

State whether or not automatic regulator 
is included, and, if so, state maximum vari- 
ation of current strength under constant load 
and varying load. 

With bids include drawing or cut of 
dynamo and of lamp. 

In addition bidders must state any special 
features or merits claimed for their appa- 
ratus. 

Bidders, if required, to furnish before con- 
tract is awarded a dynamo, with its comple- 
ment of lamps, to be run experimentally and 
tested by the city, with permission to any 
bidder to be represented at tests of his own 
apparatus. 

All bids must be accompanied with $500 
in money or certified check on some respon- 
sible bank doing business in the city of 
Chicago and made payable to the Fire 
Marshal. 

Bids to be addressed to the Fire Marshal 
and endorsed ‘‘ Proposals for Electric Light 
Apparatus.” 

he Fire Marshal reserves the right to 
reject any or ail bids if deemed for the best 
interests of the city. 
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—— The Kennebec Light and Heat Com. 
pany, of Augusta, Maine, has arranged to 
increase its capacity, by ordering another 45 
are light plant of the Brush system. 


—— The central station for are lighting 
in the city of Mexico is growing to large di- 
mensions. The Brush Electric Company 
has just sent out complete machinery for an 
increase of 200 arc lights there. 


—— The Denver Consolidated Electric 
Company, of Denver, Colo., is increasing its 
are lighting plant, and has just ordered 
Brush dynamos, lamps, ¢tc., for an addi- 
tional capacity of 195 2,000 candle power 
lights. 


—— The Brush Electric Company an- 
nounces the sale, in the last few weeks, of 
11 alternating current central station plants 
aggregating 8,600 lights. The merits of the 
new Brush system, recently described in 
these columns, are evidently appreciated by 
the public. 


—— Mr. Leslie Robinson, president of the 
Peoria, l!1., Electric Light Co., has taken 
matters into his own hands with the re- 
sult that an entire new plant will be put in 
there. A building 74 by 100 feet will be 
erected and Thomson-Houston dynamos in- 
stalled. Over 500 steam engine horse- 
power will be required. 


—— The Ball Electric Light Company’s 
system has received a notable endorsement 
from the Providence, R. I., Worsted Mills, 
which now uses a total of 530 lights. In 
1885, 95 Ball lamps were put into these 
mills ; in 1887, 100 more, and in 1888, 35 
more were added. During last month 300 
additional lights were ordered. 


—— A new dynamo for 50 lights has been 
placed in the electric light works at Rochester, 
N. Y., to take the place of the 30-ligIt 
dynamo. A new engine of 113 horse-power 
will be put in place in about three weeks, to 
be used in addition to the present engine of 
100 horse-power. A dynamo will also 
shortly be placed for lighting the normal 
school and private residences 


—— Workmen are engaged in preparing 
the foundation for a two-story brick build 
ing for the Brush Electric Light Company, 
at the foot of the Lower Falls, Rochester, 
N. Y. It will be built into the bank on the 
east side and will have facilities for intro- 
ducing steam machinery of 2,000 horse- 
power. The foundation will be built of 
solid conercte, upon which the walls of the 
building will be placed. The walls on the 
river side will be four feet thick. 


—— Under the superintendence of T. J. 
Bray, formerly of Pittsburgh, reconstruction 
of the old plant and the addition of new 
structures and machinery to the extent of 
$100,000 are being rushed by a big force of 
men at the Page Tube Works, Pittsburgh, 
Pa., which are expected to be in full cpera- 
tion by October 1. The Board of the City 
Council are observing the Pittsburgh electric 
light system with a view of putting such in 
here. The Westinghouse poeple are thought 
to have a successful bid in. 


—— The Municipal plani of the Brush 
system, operated by the city of Danvers, 
Mass., continues to give the best satisfaction. 
1,200 candle-power arc lamps are used. Re- 
cently the city bad enginecring experts 
measure the power required for the lights, and 
it appears that they are operated with the 
expenditure of a little less than ,, of a horse- 
power per lamp. The lighting committee in 
its report expresses the greatest satisfaction 
of this showing of economy and the generally 
satisfactory working of the apparatus. 
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The N. Y. Belting and Packing 
Company has gotten out a convenient 
letter opener for office use. On one side of 
the handle appears the name and address of 
the company, while the reverse bears a list 
of the well-known specialties which the com- 
pany handles in such large quantities. 


The Empire City Electric Com- 
pany are meeting with much success in the 
introduction of their many new and im- 
proved devices for electric light construction 
work. Mr. Henry D. Hall, of that com- 
pany, has just shown us their latest style of 
the ‘‘ Stoddard ”’ pendant cut-out ; it is very 
compact, and also well finished, 


The Electrical Supply Company, 
of Chicago and Ansonia, Ct., permits no op- 
portunity to go by of keeping its many friends 
and customers supplied with information as 
toits various specialties. This week there 
comes to hand a new and tasteful price list of 
insulated wires, including the Shield Brand, 
“Pp, & B.,” Cobb Vulcanite, and Okonite 
wires. With these lists are published useful 
gauge dimensions and resistance tables. 


Brownlee & Co., of Detroit, the old 
established manufacturers of and dealers in 
railway and telegraph supplies, are making 
quite a specialty of octagonal pine poles for 
electric street railways and lighting. The 
poles are strong and durable, and from being 
nearly equal in appearance to iron poles, 
meet with but little if any opposition from 
property owners. The cost of the poles is 
but a fraction of what is paid for those of 
iron. The firmis doing a large business in 
these poles, and also in its old established 
lines. 


The Energy Manufacturing Com- 
pany, of Philadelpbia, has issued an at- 
tractive price-list of its improved portable 
rope hvisting machines, including hatchway 
hoists, elevator gearing, outrigger hoists, 
drill guides and steady rests, adjustable 
clamping blocks, friction driven grinders, 
ete. The hoisting machines of this com- 
pany are not simply self-sustaining tackle 
blocks, but first-class lifting machines made 
and proportioned so that one man can lift 
the full capacity the machine is built to 
raise. The company is prepared to do work 
to fill special wants and will pay immediate 
attention to all inquiries. 


The Brush Electric Company 
during the past month have received the fol- 
lowing orders from parties increasing their 
present are plants: The Cambria Iron Co., 
40 arc lights and dynamo ; Scranton Electric 
Light Co., Scranton, Pa , 65 are lights and 
dynamo; West Winsted Gas Co., West 
Winsted, Conn., 15 are lights ; Allegheny 
County Light Co., Pittsburgh, Pa., 65 arc 
lights and dynamo; Brush Electric Light 
Co., Detroit, 46 arc lights; Union Stock 
Yards, Chicago, Il., 15 arc lights; Albany 
Electric Iuminating Co., Albany, N. Y., 95 
arc lights and dynamo; Olean Electric Light 
and Power Co, Olean, N. Y.; Lapham 
Woolen Mills, Millbury, Mass., 45 are lights 
and dynamo; Consolidated Electric Co., 
Denver, Col. : Brush Electric Light Co., 
Rochester, N. Y.; Fort Madison Electric 
Light Co., Fort Madison, Ia. ; Brush Elee- 
tric Light and Power Co., Galveston, Tex. ; 
Minneapolis Brush Electric Co., Minneapolis, 
Minn. ; Brush Electric Light and Power 
Co., Indianapolis, Ind. ; Menominee Electric 
Light Co., Menominee, Mich. ; New York 
Mills, No. 1, Oneida Co., N. Y. ; St. Stephen 
Electric Light Co,, Calais, Me.; Burlington 
Gas Light Co., Burlington, Vt.; Passaic 
Rolling Mill Co., Paterson, N. J., 15 lights ; 
Kennebec Light and Heat Co., Portland, 
Me., 45 arc lights and dynamo; Bigelow 
Carpet Co., Clinton, Mass.; Quaker City Dye 
Works, Philadelphia, Pa., 15 arc lights. 





A Substantial Rail Chair. 


The accompanying illustration shows the | 
R. T. White single chair for T-rail eonstruc- | 


tion. The chairs are cast as shown, with a 
strengthening rib under the rail ; the clip is 


made of wrought iron with the lower end | 


bent the same as the end at the top. When 
the bolt is screwed up, the clip, being bev- 
elled at each end, draws the rail solidly to 
the chair. The joints of rails are supported 
by a similar chair of about double the width, 
with two clips and fish plates. 

The advantages of this construction as 


being both strong and economical, are being | 


recognized by street railway contractors, and 
Mr. While, whose main office is in Boston, 
is now filling an order for 10,000 chairs, 


which are being used on the Thomson. Hous- | 


ton electric road between Attleboro and 
North Attleboro, Mass. 
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A New 

A new engine, 
tionary purposes, has just been put on the 
market. It isan upright duplex high speed 
engine making anywhere from 1,500 to 
3,000 revolutions per minute, and instantly 
reversible. Mr. Charles G. Emery, of New 


Steam Engine. 


York City, tried the first engine, that was | 
Its performance | 
was so satisfactory that he has taken up the | 


built, in his steam launch. 


manufacture of it. 

The Ames Manufacturing Company, of 
Chicopee, Mass., are making them, and the 
Hussey Re-Heater and Steam Plant Improve- 


ment Company, 15 Cortlandt street, have | 


taken the general agency for their sale 
throughout the United States, Canada and 


Mexico. ‘The inventor of the engine, E. 
G. Shortt, of Carthage, N. Y., has also | 


invented an upright duplex steam pump, 
which embraces principles similar to the 
engine, which will shortly be put on the 
market by the Hussey Company. 


Te 
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The Butte (Mont.) Electric Light Company, 
John A. Tupper, manager, receives the fol- 
lowing lighting rates : 

Lamps 16 candle power : 

Until 10 o'clock .. .. . $1 50 per month each. 
Until 12 o'clock... ..... .... 2 00 per month each. 
All-night lamps 2 50 per month each 
Lamp renewals 75 each,16-c. power. 
Installing lamps............. 1 00 per light, includ- 
ing wiring, flexible cords, fixtures and lamps con- 
nected ready to burn. 
RATES FOR ARC LIGHTING. 

Arc lamps 2,000-candle power : 
Until 10 o’clock........ 

Until 12 o’clock...... ye 7 per night. 
NS atndee Béacwunte . 1 00 per night. 
— em ee 

The National Carbon Company, 

of Cleveland, 0., has just gotten out a pew 


.. $0 50 per night. 


edition of its almost indispensible publica- | 
Are | 


tion, ‘*The Directory of Electric 
Lighting Plants in North America.” This 
latest issue not only corrects any errors or 
omissions which may have occurred in its 
predecessors, but is a complete and accurate 
record of plants established up to date, and 
shows a gratifying increase in this impor 
tant branch of the electrical industry, The 
National Carbon Company deserves great 
praise for its enterprise in getting out this 
publication which has become an important 
book of reference for every electrical office 
desk, and is entitled to the hearty co-opera- 
tion of all are lighting companies in adding 
to the correctness and completeness of the 
book. 


for both marine and sta- | 


VuITE SINGLE CHAIR FOR T-Rari CONSTRUCTION. 





| Rudd’s Testing Combination. 
| In Rudd’s arc light testing system, which 
is shown herewith, a condenser effect is de- 
| pended upon for desired results. It is very 
simple, C represents an arc light circuit, in 
whicli D is the generator. Hand Z’ are two 
condensers, the plates of which are connected 
| on the one side to the poles of the dynamo, 
| the opposite sides being united through a 
| relay Sto ground. When this relay opens 
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from any cause the armature closes a second 
| circuit, as shown, and rings the bell B. 
Very little is necessary by way of expla 
nation. The plant, when in a condition of 
proper insulation, holds the two sides of the 
condenser perfectly balanced. Now, if a 
ground comes on the line C at any point 





outside the exact electrical center of the lire. 
the balance is disturbed, the condenser dis- 
charged, the relay opens, and the bell in the 
secondary circuit rings the alarm. 

The combination is simple, effective and 
certain in action. The Western Electric 
Company, of Chicago, is manufacturing and 
controlling the apparatus. 
~_>-- 

Live Volts and Amperes by Mail. 

Probably one of the first transportations of 
live volts and amperes ready for immediate 
use through the United States mails was 
made last week, when a new form of Crowdus 
dry battery know as the ‘‘ Baby” was re- 
| ceived at this office from the Electric Fare 
Box Company, of Nashville, Tenn., of which 
Mr. W. A. Crowdus is genera] manager. 
The cell is believed to be the smallest ever 
commercially manufactured, its dimensions 
being 3 inches in length by 11¢ inches square, 
end has an E. M.F. of 2.1 volts, with an 
internal resistance of lohm. It is designed 
as a substitute for liquid cells in testing cases 
and portable outfits, and when exhausted 
can be recharged by connecting in opposition 
with a current of 3 or 4 volts and small 
quantities. 











The Kansas Electric Company, 
of Topeka, Kan., has been granted the con- 
tract for wiring the east and west wings of 


the State House for $8,808.75, and the con- 
tract for lighting was let to the Edison Com- 


pany. 




















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING SEP’. 
10, 1889. 


410,586 Electric lighting of railway cars ; Theo- 
dore M. Foote, Boston, Mass. 


FS ae Armature ; Josef R. Johnson, Yonkers, 


410,626 Structure for supporting lamps above 
streets; John S. Adams, Indianapolis, d., as- 
signor to the Jenney Electric Company, same place. 


410.637 Insulator ; William M. Davis, Plymouth, 
Mass. 


410,656 Metnod of determining the shape of pole- 
pieces for dynamos ; John G. Slatter, London, 4 


410,663 Regulator for dynamo-electric machines; 
Julien M. Bradford, Portland, Me. 


410,670 Brush-holder for dynamo-electric ma- 
chines; Chas. D. Jenney, Indianapolis, Ind., assignor 
to the Thomson-Houston Electric Company, of 
Connecticut. 


410.683 Burglar-alarm; Edwin M. Carhart, 
Providence, R. I. 


410,689. Electric light fixture ; John C. Hollings, 
Boston, Mass. 


410,700 Cable sheave and hanger for cable tran - 
ways; Harry C. Simpson, Brooklyn, N. Y., and 
Albert Waggoner, Columbus, Ohio. 


410,786 Electric registering deep-sea sounder ; 
= J. Cooper, and Eustace E. Wigzell, Lond: n, 

ng. 

410,791 Acoustic telephone; Larkin V. Elliott, 
Mooresville, Ind. 


410,871 Electric and cable railway cars ; Sumner 
‘ Bemis, Springfield, and L« uis ngst, Boston, 
Mass. 


410,876 Process of separating magnetic from 
non-magnetic particles; Gurdon Conkling, Glen 
Falls, N. Y. 


410,817 Magnetic separator; Gurdon Conkling, 
Glen Falls, N. Y. 


410,296 Commutator-brush for dynamo-electric 
machines or motors; Rudolf Hoffmann, Zurich, 
assignor to the Maschinenfabrik, Oerlikon, near 
Zurich, Switzerland. 

410,953 Air-tight covering for electric cables; 
David Brooks, Jr., Philadelphia, Pa., assignor to 
the Electric Cable Construction and Maintenance 
Company, same place. 


410,964 Magneto electric machine; Arden S. 
Fitch, New York, N. Y. 


410,965 Magneto-electric machine; Arden S. 
Fitch, New York, N. Y. 


410,966 Magneto-electric machine; Arden S. 
Fitch, New York, N. Y. 

410,987 Dynamo-electric machine on motor; 
Francis J. Patten, New York, N. Y. 


410,988 Method of operating electric motors ; 
Fiancis J. Patten, New York, N. Y. 


$1,000 REWARD. 


WILL PAY #500 for information sufficient 

to effect the discovery and conviction of the 
thief who broke open my desk at my office and 
stele therefrom papers and documents, alleged 
copies of some of which were publi in the 
New York Sun of August 25, 1889. I will also pay 
$°00 additional for the return of the stolen 
pro] erty. 








HAROLD P. BROWN, 
45 & 47 Wa. Street, New Yor. 


TELEPHONE COMPANIES, transpose 
your Metallic Circuit or Pair 
Cables. Use all 


Single or Metallic Circuits as required. 





Conductors for 


Reduce Outlay for Cables nearly 50 
per cent. Save interest, depreciation 
and rentals, and secure latest im- 
proved Cables at lower prices when 
needed for actual service. Trans 


position Plates, just patented. 
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For terms and details, address, 


H. A. PITCHER, 


General Agent, 
Room 58, Garfield Building 
BROOKLYN, W. 
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ITUATION WANTED. — To 


run central station; can run 
engines; two years’ experience. 
T.-H. system preferred. Best of 
references. 


Address, ELECTRICIAN, 
Box 337. Senta eee: Mass. 








PHILA DELPHIA. 


stimates given and contracts made for Incandes- 
cent and Arc Lighting, Electrical Street Rail- 
ways, &c. Steam and Electrical Plants 
of any system furnished complete. 


‘Standard Bleotrcd Test Instraments, 
AMMETERS 


ANI 


VOLTMETERS 
AYRTON & PERRY 


NEW SPRING. 


Carpentier, Hart- 
mann & Co., Galva- 
nometers, Bridges 
and Rheostats 


James W. Queen & Co. 
924 Chestaut | St., 








TA 








WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both iecen non- 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 





W.R. OSTRANDER &CO. 
81, 23. 25 ANN ST. NEW TORE, 


SPEAKING OQ TUBES, WHISTLES. 
Electric & Mechanical ‘Bells 
FACTORY, 
De Kalb Avenue, 


BROOKLYN. 
Tod for Illustrated 


GONDENSERS 22 = all 
ena 


Rooms 2 and 4, University Building, New York. 


ELECTRICAL CONTRACT WORK. 


Detailed Estimates Mad and Contracts Taken for 
Bove = = t 4 EN T 


STEAM AND ELECTRICAL PLANTS 
of any System of Arc and Incandescent Lighting. 
CENTRAL STATIONS, 

And ELECTRIC STREET RAILWAYS, operated 
—— underground, or by storage batteries. 


ress— 
EUGENE T. LYNCH, Jr., Consulting Engineer, 


120 Broapway, New Yor. 























ANTED.—Chief Engineer for 
electric light plant of 2,000 
horse-power ; electrical knowledge 
not necessary. Address, with refer- 

ences, COMPETENT, 
ELECTRICAL REVIEW. 


For Sale Very Cheap. 


Eight Sprague Motors, from 10 h. p. to 1 h. p. 
All in excellent condition and but little used. 
One 10 h. p. Motor entirely new. 

A Large Lot of New England Weston Ap- 
paratus, including the various sizes of Dy- 
namos, with single and double lamps, made by 
that company. At present in active use in a 








magnetic and an accurate t 
Manufactured and Warranted i. the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 





prominent central station where another system 
is being installed, and for sale cheap for cash. 
Address 
FRANK RIDLON & CO., 
96 Summer STREET, Boston, Mass. 








SERIES LAMPS. 
LONC LIFE. 


LOW PRIC 


BATTERY LAMPS. 
HICH EFFICIENCY. 


=P Ha WSS — 


INCANDESCENT LAMP CO. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. 


LAMPS TO FIT ANY SYSTEM: 


ANY VOLTAGE OR CANDLE POWER. 








SEND FOR CATALOGUE. 


THE WYCKOFF PIPE C0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works for creosoting Lumber, R. R. Ties, 
Telegraph 


Poles, &c., &. 


WILLIAMSPORT, PENN. 





DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS OUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 


TRADE | 


GONDA 
PATENTS 


NOV.16, 1880 Mat 
hr | — "Bae SANE 

G.11 =85s ngs 
kt 27-88. APE; 


“GONDA” BATTERY COMPLETE. 





e=@ 
=—— 


mes 


GENUINE “ GONDA POROUS CUP"’ 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 


.149.W. 18th Street, N.Y. 


6 ano T Dey St., New YORK. 





W. H. Sawyer, Secretary and Electrician. 


~ AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished [nsulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electrics Light Wire, Magnet Wire, 


PATENT RUBBER eoranee OFFICE AND AN. 
NUNCIATOR WI CASED W188, 
ONE NTLINDUGTT iN atta by UNDEE- 
GROUND CABLES, ETC 





OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. 4 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunciators, Fire Alarm Boxes, Pins and Brackets. 


[nsulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YOoRrReE. 


Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Electroliers if fombination Fixtures 


UNSU 

For producing fixtures SURPASSED FACILITIES system of 
, Mined upon aPplicaon LIQNTING. 
decorators faithfully a. ., 





— 











eet mane 





ms from architects and 





Cyrus O. Baker, Jr. 


BAKER @& CO., 


Importers, Melters and Refiners of 


PLATINU mM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


PAILLARD HOW-MAGKETIC WATCHES. 


D. W. Baker. 





SEE THAT 
AVOID “Paillard’s Patent” 
ALL ‘Balance 


Spring” 


Is engraved on each movement 


IMITATIONS, 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 
“THE BEST” OPEN-CIRGUIT BATTERY \.c,0x 


the Most Work and Lasts the Longest with the Smallest Amount of Trouble and 
Expense. 


THE BEST” 


6é 
Those who have tried THE SAMSON ” are Enthusiastic in their 
Praises. They say it fully meets all these requirements. 


THE ELECTRIC GAS LIGHTING C0., BOSTON, MASS, ssetrerorscene 





18 size full plate movement. 
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Plating Machines that re- 
wire a speed from 1800 to 
600 revolutions per minute 

are Useless Toys. 


$100.00 


Tam 


‘LITTLE WONDER” 


DYNAMO-ELECTRIC 
MACHINE. 


Over 1000 in Successful 
Operation. Has the largest 
sale ofany Electro-Plating 
achine, 











» SEND FOR 
b CATALOGUE 


Manufactory and 
Offices, 


Newark, WJ, 





PRESSURE-RECORDINC CAUCES. 


JARVIS B. EDSON, 87 LIBERTY STREET. N. Y. 





flolumbia Gollege Root Electric Gas Lighter. 
SCHOOL OF MINES. © 


A COURSE IN 


ELECTRICAL ENGINEERING | 


Has been established, oper to graduates of the 
School of Mines and of other institutions cf like 
grade and standing. The full course will occupy 
two years. Ther is a partial course that can 
completed in one year. 
For circulars apply to Registrar School of Mines, | 
49th street and Madison ave., New York City. | 
HENRY DRISLER, LL. D., | 
Acting President. | 


By this system of Elec- 
tric Gas Lighting, house 
and fixture wiring are 
dispensed with. ach 
light is complete and 
independent. Full in- 
formation will be given 
on application 

Liberal terms to agents, 


Root Electric Gas Lighting Co., 
Rooms 612, 613 and 614, 225 Dearborn St., Chicago. 









| 


| SPRAGUE 


ETE al Wa) ad Motor COMA 


ELECTRIC, MINING AND RAILWAY 
APPARATUS. 


| Motors and Dynamos of Special Types and 











| Designs for the operating of Street Cars, and 
_all kinds of Mining Machinery, such as 


GRUSNHERS, 
GONGENTRATORS, 
HOISTS, TRAMS, 
PUMPS, ETG. 








Full Information on Application. 


ADDRESS 


'16&18 Broad Street, New York. 





POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hicuest Errictency. 
Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 


ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 


THE E.8S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcela:n and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 

of various sizes for Incandescent Lighting.e 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 








FRICTION 
CLUTCH PULLEYS 


— AND — 


CUT-OFF COUPLINGS. 


They are now doing the heaviest and 
most satisfactory work in the 


Largest Electrical Light Plants. 
Saw Mills. 
Flour Mills. 


Elevators and 
Packing Houses in the Country. 








Split Clutch Couplings and Pulleys a Specialty. 


POWER PLANTS 
Designed and Completely Equipped 


ECLIPSE WIND ENGINE CO. 
BELOIT, wis. 


Send for July, 1889, Catalogue, and see 
where and by whom they are used. 














For the Electricai Review’s New 


Ny a i f c C of all Electrical and Scien- 
tific Books. 
YTFToR =. 





ls PARE ROW, 








THE GOMPLETE ELECTRIC 


CONSTRUCTION COMPANY, 


14 Gortlandt Street, New York Gity. 


CONTRACTORS OF ELECTRICAL CONSTRUCTION OF ALL KINDS. 
, ANNUNCIATORS, HOTEL ANNUNCIATORS, ELECTRICAL GAS LIGHTING, 
INSTALLATION OF ELECTRIC LIGHT: PLANTS, 
AND CONTRACTORS FOR LAYING DEEP SEA AND UNDERGROUND CABLES. 


TELEPHONE AND ELECTRICAL MATERIAL TAKEN ON STORAGE. 


STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


W. G. SELLERS, General Manager, 


YARD 





FOOT OF BRIDCE STREET, BROOKLYN, NEW YORK. 
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b LAMPS FOR CONSTANT POTENTIAL CIRCUITS, 


We have purchased all patents and rights of the SIMPLEX ARC LAMPS for the United States, and also the numerous 
patents of F. E. Kinsman relating to the use of Arc Lamps on multiple arc circuits, either direct or alternating. 

Through our many recent improvements, acquired by long experience with Arc Lamps for incandescent circuits, we are able to fur- 
nish Arc Lamps suitable for Burning Singly or in Multiple Series upon incandescent light or power circuits. 
Superintendents and Engineers of either isolated or central station power or light plants can use any spare power to advantage by 
attaching our lamps, and thus lighting the streets and numerous places where arc lights are desirable, and past which their circuits run. 





















For prices and Information Regarding our New and Improved 


MULTIPLE ARC, MULTIPLE SERIES, ALTERNATING and SEARCH LAMPS, 
ADDRESS, 


THE ELECTRIC CONSTRUCTION AND SUPPLY CO., 18 Cortlandt Street, New York City, 


ROCK BOTTOM PRICES NEW YORK BELTING & PACKING CO. 


JOHN H. CHEEV=R. Treastrer. 15 PARE ROW, NEW YCRE. 
| The Oldest and Largest Manufacturers in the United States of 


cand VULCANIZED RUBBER |—— 


Pins, Wires and Strands for Pole Cuys, | 
In every form adapted to mechanical pur- 


Brackets, Annealed Iron Lamp Cord, | 
MACHINE BELTING, 


Insulators, Arc Lamp Cordage, 
P. & B. Electrical Compounds, 
With Smooth Metallic Rubber Surface 
This Company has Manufactured the 


Pole Steps, Arc and Incandescent Switches, | 

Cross Arm Braces, Lightning Arresters, 
Switch Boards. | 

| opm, Largest Belts made in the World for the 

- a - oer at Chicago, Buffalo and 

ew tor 


THe ELECTRICAL SUPPLY CO. trai 


| PROMPT ATTENTION. 




















Cross Arms, 


























Lag Screws, 









Eastern Office and Factory, Western Office and Warehouse, 




















STANDARD GOODS. Blectric Light purposes, for use on Dynamos and Swift running machinery. 
ANSONIA, CONN. | 171 Randolph 8t., Chicago. iain ieee 
| pane. 308 _ St., yy Rtg a4 2 16 Main 8t., 





Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 

Buffalo, 124-128 Washington St., 

New Orleans, 54 Canal St. 

Kansas City, 1311 & 1313 ‘West 12th St., 
Richmond, 1206 East Main St. 


| Suigaes. 151 Lake S8t., 


8: Louis, 907-911 North Main S8t., 
Denver, 1601-1611 17th S8t., 
Charleston, 160 Meeti ne St., 

& a | Minneapolis, 28 South 2d St., 


Cincinnati, 161-165 West a St. 
WORCESTER, MASS. 


Cleveland, 176 Superior 2 
Euro 
MAKERS OF 





IRON * STEEL 


THE TRENTON ENGINE. 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 





PHENIX IRON 00, 


AUTOMATIC CUT-OFF, 
BALANCE VALVE, 
POSITIVE EXHAUST. 
ECONOMY, DURABILITY AND CLOSE REGULA- 


TION GUARANT 
Trenton, N. J., B’ldrs 


F, Van Winkle, 91 Liberty St.'N.Y. Agent, 





Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, IIL 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 








° The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Tele 
tured for electric purposes, has filled every req 
nductive ca ity. 
Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
rice.’’ Sent free on application. | 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 


HYDRAULIC PRESSES. 


VARIETIBS. 
PUMPS, valves, 6 GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &c. 


egra Ih Service, our patent wire, e ly manufac- 
thon as regards strength, evenness of quality, and 





New York Warehouse. Chicago Warehouse, 10 Ea WATSON & STILLMAN, | Office, Foot of Washington Street, JERSEY CITY, x. J. 
AST 45D STREET, EW 1ORKE CITY. ( »soted Lumt Und 1 Conduits, Tele- 
(6 CLIFF STREET. 107 & 109 LAKE ST. scumiensneteseatenaun tet, Se eS 





WEO DODRICH HARD RY BBER ral 
.' AKRON, OHIO. 
anutfacturers of Ss = 


Coops 


A) 


HARD. RUBBER 


: £) "ey re cite 


purposes 


PECIALTIES OF ALL KINDS TO ORDER 
> Sen. . aa ae | 


oR sore 


Q 





s. Y. L’HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 


FARADAY CARBON Co., 
ELEGTRIG LIGHT GARBONS, PITTSBURGH, PA. 
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W. D. SARCENT, President. JNO. A. BARRETT, Vice-President and Consulting Electrician. 
E. H. CUTLER, Treasurer and Manager. FRANK A. PERRET, Electrician. 


THE ELEXTRON MANUFACTURING COMPARY, 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 








MANUFACTURERS OF 


ae § PERRET ELECTRIC MOTORS # DYNAMOs 


Automatically Regulated, Unexcelled in Simplicity and Durability, 


THE ONLY MACHINES HAVING 








CLOSER RECULATION AND 
SLOWER SPEED 


ARE OBTAINED THAN IS POSSIBLE OTHERWISE, 








CAREFUL INVESTIGATION INVITED. 








JELLIOTT SHAW 8.CO Industries. 


MFGRS & DEALERS 


LECT RICa Al 


oe eo 


235 wn Seve Journal of Engineering, Electricity # Chemistry 


P| Dp PHILADELPHIA — OF THE — 


a 
MMP NNIOA= MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 














ANNUAL SUBSCRIPTIONS. fet . pap 


Paper. - Paper. 
CEA Ci FOUR FORD. 6 ages ce ccccen sce bende eQics Seetts $6 00 $6 00 


India-Rubber and Gutta-Percha Insulating Co. THE UNITED STATES, CANADA and COUNTRIES 


ee ee 


INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 10 75 9 00 


ALL KINDS OF INSULATED WIRES AND CABLES. SUBSCRIPTIONS PAYABLE IN ADVANCE TO 
Guaranteed to give satisfactory services under ground and over head. Specially adapted for CEQ, CAWLEY, 70 MARKET ST., MANCHESTER, ENC. 
a a eee ee gee London Office, 22 Wellington Street, Strand ; meine Office, 93 Hope Street ; 


PRICES AND SAMPLES ON APPLICATION AT : Yokohean. Given’ Grom) fa ai Fm 
No. 159 Front Street, New York Gity. — ..dovsien. eberintors fa aaetries ay, Teeelved by the Publisher of the 


Dart ELEcTrRIG LICNT GoMPARY, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, % to 100 H. P. 


WORKS, JERSEY CITyY, N. J- 


“G. @G.” Electric Motor Gompany, 


402 & 404 GREENWICH — NEW YORK. 

ik MANUFACTURED FOR 

IENT 4. Aer. 

mashes Sei MUE Digg, ARC AND INCANDESCENT 
ELECTRIC _ an” - CIRCUITS. 


MOTORS AUTOMATICALLY REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Caronde:._t St., New Orleans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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; Empire City E_ectric Co., 


DEY STREET, NEW YORK. 


Oo. E. Beet President. E. T. GILLILAND, Vice-President. 
MANUFACTURERS AND DEALERS IN 


E LEGTRIGAL SUPPLIES b& 


OF EVERY DESCRIPTION FOR 


Electric Light, Telegraph and Telephone Companies. 




















All kinds of Bare and Insulated Wires 
and Cables, Batteries, Bells, 
Annunciators, Burglar Alarms, etc., 
Insulators, Pins, Brackets, 

Cross Arms, etc. 





INCANDESCENT LAMPS of best 
make to fit any socket. 

CARBON POINTS of best Foreign 
and Domestic Manufacture. 


ELECTRIC LICHT ‘‘ SWITCHES,” 
‘*CUT-OUTS,”’ etc., of best and 
latest design. 


WHITEWOOD MOULDING and 
CLEATS at low prices. 


READY FOR DELIVERY, a fine 
stock of well- seasoned and 
straight Cedar, Chestnut, and 
Norway Pine Poles, from 25 to 65 feet 
long, 6 to 9 in. tops. 





NEW CATALOGUE JUST PUBLISHED. 


Estimates Cheerfally Furnished. 
Correspondence Solicited. 


In Fact, EVERYTHING in the ELECTRICAL LINE 


Discount Sheet farnished to any one in the 














ELECTRIC BELLS of best quality, also Batteries. 
E. L. CUT-OUTS. AND SWITCHES on Porcelain 
bases. 


We have now in stock in large quantities the ex- 
cellent “‘STODDARD CUT-OUT,’ will be pleased to 
quote prices on these ; and also other forms of ‘‘Cut- 
Outs” and Electric Light Material. 


‘INCANDESCENT LAMPS” of superior quality, to 
fit any socket and of any voltage, we can furnish at 
very reasonable prices. Please send for quotations. 

The ‘‘ HARDTMUTH EMPIRE” Carbons are unsur- 
passed in quality. We willsend you a package of 50 
pairs of these celebrated carbons (;% or 4¢ in. dia.) 
for trial, at about the same rate as price per thousand. 

OUR NEW “TRIPLE POINT” RUBBING CON- 
TACT PUSH BUTTON is just the thing, and very rea- 
sonable in price. 

Our new “‘ WEATHERPROOF and FIREPROOF” 
Wire is meeting with much favor; price is very 

easonable. 





Trade on Application. 
EIMPIRE CrrTryvibiLeacrTrRic ComMPrany. 


j : Prin lei fpe a Sec, BUG EMCINERRING COMPARY, 


EMPIRE CHINA WORKS, OONTRAOTING ENGINEERS for EREOTING OOMPLETE STEAM PLANTS 


144 & 156 Greene St., GREENPOINT, BROOKLYN, B. DEY. For Electric Lighting and Power Stations. 














Our Ware is HARD PORCELAIN, the pony, and GLAZE soamrecal. —: AGENTS FOR :— 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. ARMINGTON & SIMS ENGINES, 
JARVIS BOILER SETTING, 





to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER whee 
NATIONAL ROCKING an 
SHEFFIELD GRATE BARS. 
INGOTS, CASTINCS & MANUFACTURES 


THE PHOSPHOR BRONZE SMELTING Co. LIMITED | 





ge nce AOL G1 Oliver Street, Boston. 
BRONZE N THE NITE STA :, VC OWN R 











SEND FOR NEW CATALOGUE. 


UNIVERSAL ELECTRICAL EXHIBITION AT ST. LOUIS, MO. 


This Exhibition is held under the omer ices of the ST. 
MAGNIFICENT PERMANENT EXPOSITI: ON BUILDING “(ot gH OOS TION sup MUSIC HALL ASSOCIATION a 


THE CREATEST ELECTRICAL EXHIBITION EVER HELD IN AMERICA. 


ONE HUNDRED THOUSAND square feet of space, and THREE THOUSAND horse-power of ene a ffered FREE hi 
itors, and every facility will be oven ae or the proper display of goods. These goods will be ETURNED TREE gees — 
SOME OF THE SPECIAL FEATURES: | 


Cooking by Electricity. The great- 
est novelty of the age. 


Thomas A. Edison’s pupecnet Ex- 
hibit of his inventions. 


A Corps of Drums caatiiivateibid by 
Electricity. 


An Electric Railway on which will 
run cars of the Overhead, Conduit and 
Storage Battery Systems. 

a 5% ov 4 oot Due ie Siene. Ss meray | and 
a nds o ectric 
ratus IN OPERATION. er 


Electrical Music SHOWN FOR THE | ‘ | ACRES OF BEAUTIFUL EFFECTS 
ectrica usic 
FIRST TIME. et ak 00 + a ane bn race AND CURIOUS MECHANISMS. 


Pen South, West and Southwest will turn out EN MASSE to see this Exhibit. This field is the greatest ever put before the 
FRED. H. WHIPPLE, Genera! Manager, Detroit, Mich. 











Scores of Steam Engines, Water 
Wheels, Dynamos, Motors, etc., all run- 
— There will pot be a piece of idle 

inery in the building. 


Music from Gilmore’s Band (which 
is en ed for the entire six weeks) dis- 
tribu pecacazenniontty to all parts 
of the building. The only Exhibit of the 
Phonograph ever given on a large scale 
in the world. 

Full displays of Wires, Cables, Con- 
duits, Belts, Supplies, Lamps, and the 
thousand and one products of Electric 


CLOSES OOT. I9TH, 1889. 
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- Tee BEstT 


Disque Leclanché Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST Cerone ALL GIVING ENTIRE SATIS- 





ASK ANY ONE OF THE MANY USERS OF THE SAME. 
THE REASON WHY, is simply because our processes are the most perfect and our materials used 





J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY 





in the manu acture are the very best selections that can be obtained. 
PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 


Porous Cups, 35 cents, Subject to Discount in 


ONE OF MANY: “WE ARE USINC ABOUT 6,000 SELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 


Quantity. 


Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.”’ 


BUNNELL & CO., 


106 ec 108 Liberty Street, 


NEVYT YoR=:Z. 


Send for our Latest Catalogue No. 6, of January, 1888. 





CONTINENTAL DYNAMO CO. 


NEWT WOrF Es. 
OFFICE: FACTORY : 


42 EXCHANGE PLACE, 162 & 164 W. 27th ST. | 


Oo. SCHUMACHER, Prest. V. SCHALLER, Treas. P. CLAUS, Supt. | 





ADVANTACES CLAIMED: 
Simplicity and Solidity of Construction. 
Compactness and Small Size. 
High Efficiency and No Waste of Power. 
No Magnetism Outside. 
Accessibility of the Different Parts. 


Lower Cost than all other known Dynamos. 
LD 





ON BI BICTRICAL SUBIECTs 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 

Park Row, New York. P. 0, Box, 3,329. 





| States and all Foreign Countries. 


PA’‘TENTS 





‘Electrical Review Patent Bureau 


Conducts a general business in the preparation and 


| prosecution of Applications for Patents, in the United 


All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 


| of novelty or infringement. 


ELECTRICAL PATENTS A SPECIAL FEATURE. All 
business receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in- 
sures thorough and satisfactory work. 

All communications are strictly confidential, and in- 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 
work will permit and commensurate with tho amount of 


work to be done. 
Address, 


Electrical Review Patent Bureau, 
13 PARK ROW, NW. Y. T. J. McTIGHE, Manager 


TELANE & BODLEY CO. 


AUTOMATIC CUT OFF 


ENCINES 


| Unrivalled for Strength, Dura- 
bility and Close Regulation. 

CONSTRUCTION OF COMPLETE 

PLANTS A SPECIALTY. 


265 to 271 WATER ST., 
sOINCINNATI, CO. 












THE LANE & BBODLEY CO 





 iyacich * a WILD 
30 CORTLANDT cr. rh 


107 ‘HOPE ST 
CLASCOW, SOOTLAND. 


WATER TUBE Stam Baile rR S. 





—. 


If sn Orn 


BOSTON, MASS 

8 OLIVER ST 
PHILADELPHIA, PA 

32N.5™% ST © 


mS Gucrse ILL pf ERSON STi 


ALL AUT 
UT OFF ENGINE 


MADE ONLy 


gent 


Eastern A 
15 Cortlandt 


NGINE Co 
ERIE PA. 


nts, C. R. Vincent & Co,, Room 16, 
t., New York. 











45 SuE 
arte LAST CARONDELEy 
N FRANCISCO, CAL 
561 MISSION ST 
LO NDON ENG.JI4 NEWGATE ST. 
MANCHESTER ENG 


PARIS FRANCE 


A 
O 
6) 





HAVANA CUBA 
6 CALLE DE LA HABANA. Bt 
gOURNE AUSTRALIA = BS: 


‘BROWNIE & CO., 
ge > — 


CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 
Cross Arms, Pins and Bracktts. 


Cedar Ties for Electric Railways. 


Nias 
| 
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SAW YER-MAN ELECTRIC CO. 


510 to 534 West 23d Street, 
NENW YORK. 


SEND FOR NEW CATALOGUE OF 


Incandescent Lampsam supplies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 






































CORRESPONDENCE SOLICITED. 





| . 

























GIVES a. ae 5 _ | 
MORE a,)™ w> 
‘one se y0z | 
LESS 4 > oe ¢ 5 STH TE rropecicgyy 
ar oberat f J 
had o Wi - dill] ¥ _QluF 
caus eel eeHs CARY | & MOEN tet | 
WHEEL ai ° pte YORE. ag off 
) by =r : 
. ° , 
Mii; ROYCE & MAREAN, a TO a 
2 ELECTRICAL J HN Gommeanor sy! 
iy APPARATUS : wos. oy 
S 2 Telegraph and Telephone Supplies, 
dé No. 1408 Penna. Avenue, 
» opp. wittard’s Hotes. WASHINGTON. D.C. 


The PARKER-RUSSELL MINING & M’F’6 CO. 


ROOMS, 200 and 202 


AMERICAN CENTRAL BUILDING, 
ST. LOUIS. 





RTFO o a UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 





Be eee eres erG 


BILLINGS Parent 
PURE COPPER DROP FORGED COMMUTA 


CARLIN TONGS oe : DISTRICT TELEGRAPH SUPPLIES. 


i ee — 
& FS EXT RUS, 5 All Styles of Gall Boxes, Relays, Gongs, 
‘ Registers, Switches, 


Ticket Cases, Batteries, Etc. 


Diagrams for erecting District Telegraph Systems fur- 
nished FREE with the Outfit. 








ZPAT’D Now 6882 o . WRENGRES PUER 
DROP FORGINGS 0 222505288 ove 3 mT, 











Magneto Bells and Generators, Battery 
CHARLES R.VINCENT & CO., Bells, Push Buttons. 
16 CORTLANDT STREET, NEW YORK, EVERYTHING KNOWN TO THE TRADE.: 


Ball High Speed Automatic Cute Ezewer CATALOGUE FREE. — 
Complete Shoasl Plants Furnished and Erected. VIADUCT MF G. CO., Baltimore, Md. 
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re Telephone Supplies: Ke 


SWITCHBOARDS AND MAGNETOS, 
PATTERSON CABLE, Aerial and Underground, 
TELEPHONE AND SWITCHBOARD CORDS, 
DISQUE LE CLANCHE BATTERY, 


(Recent Tests show that our Disque Leclanche Battery is the best in the Market.) 


Insulators, Brackets, Pins, Cross Arms. 
HARD DRAWN COPPER AND GALVANIZED IRON WIRES 


And all other Office and Line Supplies. 


Western Electric Gompany, 
CHICAGO. NEW YORK. LONDON. ANTWERP. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


—— AN Dp INSULATED ne 


Underwriters’ Copper Electric Light be e Wire, handsome on sh finished, highe *. hes -< ctivity. Coppe — agnet Wire .— — Ago hat tto nd Worsted 
Cords for Incande ettnitinn. te ad Pia Comper r Statio “Gem @ ulated Iro 


‘ PATENT “K K” LINE WIRE P*% 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 




































































J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 

THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORK AGENT. 

ow mumzornzcax sunssors Manufacturers |g 
BOOKS ELECTRICAL REVII REVIEW PUB. COMPANY, Bs 
& «i 
— * 4 & 
Bernstein Electric (fo. d] 
INCANDESCENT LAMPS 38 
ARC LIGHT CIRCUITS, it. 
SIMPLE. RELIABLE. DURABLE. A = 

The only safe socket for series lamps and the a 








ee ee oe sulating material. for the 
— 
| For the Electrical Review’s New 
Send for Illustrated Catalogue. AW j | E Ceres of all Electrical and Scien- 
ce Books. 


620 Atlantic Ave., BOSTON. | is ARE Row, NEV YORE. 
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+ Central Electric Company. 


LS N/ 





é 
yy Ww vo 


GENERAL WESTERN AGENTS, ~ 


THE OKONITE GOMPARY. o.oo: 
42 LA SALLE STREET, CHICAGO. 


Wires, Cables, Tape, Cord, Tubing, Candee 
Weather-Proof Line Wire, 





ie 






Annunciator Wire, Office Wire, Under- 
writers Wire, Magnet Wire, Bells, Annun- 
ciators, Burglar Alarms, Push Buttons, 
Insulators, Pins and Brackets, Cross Arms, 
Step Irons, Compound Soldering Salts, etc., 
etc. Orders filled promptly and carefully. 


STODDARD CU! OUT. 





COM POU Ni D CONDENSING OR 
nctaten cit # NON-CONDENSING. 
es, 6 to P. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. ‘iro0 4° 


5 to 250 H. P. 





8,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
HH Reliable. Over 








Well Built. — Economical, 


All the above built strictly 
Repairs Carried in Stock. ¥ 


300 sold the first year. 


Int Parts. 
‘ior Tinetrated Osteloguee. 





HICAGO 
ENGINES oe. : 
DENVER, 1830 Se 
OMAHA, 
PINE BLUFFS, Ark. 
SALT LAKE CITY, 2595S. Main St. 
8B MONT. E. Granite St. f 


TheWestinghouseMachineCo beer, 


PITTSBURGH, PA.U.S.A. 

















SELLING DEPARTMENT IN THE UNITED STATES. 
NEW YORK, 17 Cortlandt Street, 
TON Hathaway Building, Fane, 
T TSBURGH, bas pe! Buil x & Co. 
156, 158 Street, . 
HILADELPHIA, 608 Chestnut Bt. i R. Mucklé, Jr. & Co, 
. '* iy nm ve. ~ 
KANSAS CITY, 312 Union Avenue. t nates 
venteenth Street, 0. 
1619 Capitol Avenue, F. C. Ayer. 
Geo. M. Dilley & Sons. 
Utah & Montana 
UT % ONT. . Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 
OR. 33, 35N. Front St., Parke & Lacy Mch. Co. 


. C. 36 Co! St., . 
68. ad St ~ D. A. Tompkins Co. 


Imp. & Mch. Co. 
C. E. James & Co, 


DALLAS, TEX. 
CHATTANOOGA, TENN. 








—- [i —- 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 
: MACHINES SHOWN IN OPERATION = 


BY THE MANUFACTURERS, 


Ee. EE. Garvin & Co., 
LAICHT & CANAL STREETS, NEW YORK CITY. 
For the Electrical Review’s New 


SEND FOR Il-LUSTRATED CATALOGUE. 
N EF j Catalogue of all Electrical and Scien- 


i z tific Books. 


is PARE Row, NEw YorReskz. 


NEW ENGLAND 
BUTT C0. 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 



















ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


Of every Description 
for Slik, Worsted 
and Cotton Braid. 

, 


FINE CASTINGS A 
SPECIALTY 





WiLLIAMS & POT TEER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


| Srinaeteamen tae sericea 





Will be mailed to any address, postage prepaid, on receipt of price. Address, 


ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row, New York. P. 0. Box, 3,329. 



















a ena Rage a, 
rye aie 


g-400 Hp SIMPLICITY. SELF-CONTAINED 
SPUR THE JOHN T.NOYE MFG CO. BUFFALO. N.Y. 


CHICAGO OFFICE, 64 SOUTH CLINTON STREET. 


R. T. WHITE, 


12 Pearl St., (Room 6), BOSTON, MASS. 















~Z, 

















No Bolts IMPROVED 
through the PATENTED MATERIAL 
— FOR STREET RAILWAY 
ROADBEDS. 








BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 


THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sample Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasers. 


Mouldings, (leats, Rosettes. 


ADDRESS 


WILLIAM B. McLEAN, 


Nos. {038 to 1050 33d ST., PITTSBURCH, PA. 


EUREKA CONSTRUCTION 
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We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our ‘‘No. 2.””> ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 


has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


== WESTERN ELEGTRIG CO.. 
—_— CHICAGO. wEW YToRE. 


16 Market Street, “ 
OHICAGO, ILL, | AW 


i 











WELLINGTON 


’ Belt Holder 


The —— cheapest and 
handiest device in existence 
~ for shifting Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 








General Electrical Work, in all branches of | 


Electrical Engineering. Consultation, eto. 
Correspondence confidential. TRY ME. | 











—_—_—— 











Vol. V. 113 Liberty St., New York. $2.00 Per veer, 
THE CONTENTS. ‘Is the Best Ad- 
| STREET RAILWAY | incinaine 80 pages of reading matter and | Vertising Medium 
JOURNAL, | es of Street Railways in 5 SR ee 


reach Street Rail- 


118 Liberty Street, | the United States and Canada. 
~ ways. 


Directory of Manufacturers of 
NEW YORK. street railway appliances and materials. 


HOTEL ANNUNCIATOR, 


WITH RETURN CALL AND FIRE ALARM. 











tb tthe 


MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address | HA 13} élaabaal bel oa] ne 
FACTORY: BALL ELECTRIC LIGHT CO., i 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. 


THE ARMINGTON & SIMS 
AUTOMATIC CUT-OFF ENGINE, 


OR ALL PURPOSES WHERE POWER IS REQUIRED. | Li Tesi teal aa ssi sah 
LOSE RECULATION, se ce ated 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 
OVER 2,500 ENCINES IN USE. 
SEND FOR CIRCULAR. 


AMERICAN ELECTRICAL DIRECTORY Far 1889 
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PRICE, #5.00. FOR PRICES, ETC., SEE OUR CATALOGUE. 
The best and most permanent medium for advertisers in the electrical Franklin 8. Garter, Chas. M. Wilkins, E. Ward Wilkins 
field TRADING AS 





The work reaches every electric light and power company in the coun- 

try, besides telegraph and telephone companies. | 4 ARTRIGK 4 G ARTER, 
This year’s issue enlarged and improved. 
Lists and reports of electric light and power companies, reports of | 


National Electric Light Association, useful tables, etc., etc. 
pet orders for copies of book, and ro ‘Stvertidlig, mane to STAR ELECTRICAL SU PPLIES . 
: f | : 
pote: : vm See | SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATOR 
merican Electrical Directory, Fort Wayne, Ind | EstaBiisuen 1867, 114 SOUTH SECOND STREET, PHILADELPHIA 


MANUFACTURERS AND DEALERS IN 





KRHE NATIONAL CARBON CQO 





CLEVELAND, OHIO. 











MANUFACTURERS OF = 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 








Ya “a | 


ZR, 


—_ 


1 2 Ges eo 








ELECTRICAL REVIEW 


THE EDDY ELECTRIC WM’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, II! Arch St., PHILADELPHIA, 506 Commerce S8t., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 
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THE | 


HUET HEL TBDMONE CONRAN, JOHN A. ROEBLING'S SONS CO. 


95 MILK ST., BOSTON, MASS. MANUFACTURERS OF 


Underwriters, Weatherproof, 
“Aipeeermeaseieeeeee es: fice and Annunciator Wire 
MACNET WIRE=> 


The Transmission of Speech by all known forms | 
AND ALL OTHER KINDS OF 








of ELECTRICSPEAKINGTELEPHONESinfringes | 
the right secured.to this Company by the above | 
patents, and renders each individual user oftele- | 
phones, not furnished by it or its licensees, re- 


ili 











onsible f wful use, > | ° , 
quences thereofand Hable to suit therefor, «(MBN ALed Electric Wires and Gables. 
EDISON LAMPYKWs. Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 
FROM '/> to 36 CANDLE POWER. Iron, Steel, Copper and Galvanized Wire Rope. 
2'/o to 40 VOLTS. JOHN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY ST., 
=a. lL. SHIPPYPY, Secretary. 














Chicago Office & Warerooms, WORKS: San Francisco Office & Warerooms 
For Battery or Dynamos, =| Stina. | taesToN, Na. | «neon 
or wr = a eo ie Sees t : 
CATALOGUE ON APPLICATION. 








EDISON LAMP C0., HARRISON, N. J. 
















Sept 
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WESTINHOUSE ELECTA 6 


Pittsburgh, 


Distribution by oe io 


205 Gentral Station Plants, Aggregating a Gapacity of 328.000 16 Gandle Power as 
Lamps, Sold to July 1, 1889. Fi 


The nite States Electric Lighting Co.| 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO. 


‘SALES DEP’T: 120 BROADWAY, NEW YORK. 


COMPLETE ISOLATED PLANTS, 7 
ARC OR INCANDESCENT. | 
UNSURPASSED FOR DESIGN, 
CONSTRUCTION AND EFFICIENCY. 


+ ESTIMATES FURNISHED # 


SAWYER -MAN. ELECTRIC COMPANY, 





















































(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CoO.) 





No. 510 WEST 23d STREET, NEW YORK. 


INCANDESCENT ELECTRIC LAMPS AND SUPPLIES 


FOR ELECTRIC LIGHTING. 


Electric and Combination Fixtures. 
CORRESPONDENCE WITH DEALERS INVITED. 






1889 
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~ EDISON AUTOMATIG DYNAMOS 


GIVE ABSOLUTELY PERFECT REGULATION. 


Recent tests of four Edison Automatic Dynamos in multiple arc show con 
stant pressure at the lamps with load varying from no load to full load, without any 
adjustment of brushes, regulators, or any parts whatever. 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the ison Automatic Dynamos have been 
installed may be mentioned the following : 

Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, |,600 lights. 

Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, 1,000 lights. ” 

United States Cunboat Yorktown,” Cruisers Balti- 
more”’ and “‘ Charleston,’”’ and Steamer “‘ Pensacola,’’ and 
a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights. 

Steamer “' Puritan,”’ of the Fall River Line, | ,600 lights. 








Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


GS Fifth Awenuc, New Work. 


Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches from NJ 
5 to 40 Amperes. 


ick make and 

aM, reak uncontrol- ¢ 

Jie led bythe Handle. Q 

Correspondence So- 

Hi} ited with Electric 
Hip Light Companies. 


/ W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 


EXTRACT FROM THE REPORT 


— OF —— 


DR. SCHUYLER S. WHEELER, 


















— ON -— 


[Jaderground fre [ight Wires in lew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISNOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 
THE CELEBRATED 




















ELECTRICAL COMPOUNDS. 


TNE STANDARD PAINT GO., 
59 Maiden Lane, N. Y- “ay 


fal 


RALPH L, SHAINWALD, President. 














— pHE = 


Double Cylinder Law Battery. 


THE STANDARD FOR ALL OPEN CIRCUIT WORK, 
ITs NINTH YHAR. 














The Negative Element has 147 square inches of surface which is more than double the surface 
found in any other! The Cell contains 24¢ pints of solution which is nearly 
double that in any other cell! 





No Running Over or Greep- 
ing of Salts. 


No Evaporation. 
No Corrosion. 


No Renewal of Negative 
Element. 


Requiring no Gare. 


Costing nothing for_Renew- 
als except for Zinc and 
Solution (a trifle) in 
from two to four years. 


White Flint Glass Jar. 
Black Rubberoid Cover. 
Lock Seal Top. 

Pure Zinc. 

Pure Sal Ammoniac. 
Fewest Parts. 





4% ins. aquare, 7% ins. high. 


Success is Evidence of Merit. The Law Battery the Standard for all Open Circuit 
Work. The Cheapest Battery on the Market, and the Best. 
The Law Battery is kept in Stock ard for Sale by all Reliable Supply Houses. 





CEO. L. HENZEL, San Francisco, Cal., for Pacific Coast, 
AGENTS : ; HIBBARD ELECTRIC M’FQ & SUPPLY CO., Montreal, for Canada. 
CHAS. A. STRELINCER & CO., Detroit, Mich., for Detroit. 


The Law Telephone Co., Sole Makers, 


- NEW YORE: 





112 LIBERTY STREHT, - - 








Weitmyer Patent Furnace, 


MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRIS: 


BURG, PA. 





IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 
New York Office, Messrs. Fleming & Kimball, 17 Dey Street. 


New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 


E. GALLAnER, Secretary. Sole Manufacturers, 
J. W. Goprrey, Gen’! Manager. 
649 & 951 BROADWAY, N. Y. 


THACKARA MANUFACTURING 6O., 


DESICNERS AND MAKERS OF 


GAS, ELEGTRIG # COMBINATION FIXTURES 


‘For any Incandescent System. 


| Philadelphia, Pa. 

















26 = «+ ELECTRICAL REVIE ‘W 


THOMSON: HousTa SYSTEMS 


Incandescent Lighting. 
OUTFITS FOR ISOLATED PLANTS 


Complete Pquipments for Central Stations. 












































DIRECT GURRENT DYNAMOS. 


Alternating Current Dynamos. 


INCANDESCENT LAMPS. 








TRANSFORMERS. METERS. 











ALalks 


NECESSARY APPLIANCES 


SSS FoR A. 


PERFECT SYS Fer. 








THE THOMSON-HOUSTON ELECTRIC CoO., 


620 ATLANTIC AVENUE, BOSTON, MASS. 148 MICHIGAN AVENUE, CHICACO, ILL. 


WALL AND LOYD STREETS, ATLANTA, CA. 


1889 


ELECTRICAL REVIEW 


EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


FOR “at MOTORS © as be 


WovuNnD FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION, 


September 21, 1889 








HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 








OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, 11 E. ADAMS ST., GHIGAGO. 


BOOKS «crggscrivar se ce The Mitchell Yance Company 
BALL<#2"sr°ENGINE 








ARTISTIC 


§ & COMINALON ETATUreS 








RELIABILITY, cage a 

ECONOMY, 
ppp COMPOUND | FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 
THE MOST PERFECT - TANDEM 





GOVERNING 





For Electric al ‘Lighting, Elee seteal Salees and pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE CO., ERIE, PA. 





The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelied finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 





carried out with fidelity to the given motive. 


WRIT EB ete ettrmidics | marerscronr, pom 
ilic BOOK® 
18 PARE ROW, NEW YORE. | 24th & 26th Sts. & es . > ay & 838 BROADWAY, 








DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


Longer a of Life. No Glass, consequently no Breakage. Easier and more Convenient 
die. High or Low Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 


HIGHEST TESTIMONIALS. WRITE FOR CIRCULAR. 


ee A. SCHOVERLING, 


The Western Electric Co., Chicago, /Il. 
and California Electrical Works, San Francisco, Cal. 111 CHAMBERS STREET, NW, Y. 
































| VITALIS HIMMER, Manager. 
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Fort Wayne Jane Electric Ligt Company, 


EORT WAYWNE, IND 


The most carefully worked 
out and Complete Alternating / 
System of Electric Lighting in © 
existence, Armatures and Co 
verters guaranteed. 12-16 | 
candle-power Lamps tothe me- <= 
chanical horse power guaran- 
teed, 








MANUFACTURERS 


m OLATTERY [NDUCTION SYSTEM 


aan Lighting 





. Original Je enney System 
= ARC LIGHTING. 





SOLICITED. 
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JENNEY DYNAMO AND LAMPS. 


SLATTERY DYNAMO, LAMP AND CONVERTER. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 
New York Office, Room 45, 115 Broadway. _tmnaa 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, ‘sii, 
E.. ADAM SUC’S;s CITY OF MEXICO. 


The Perkins Electric Lamp Go. 


314 PEARL ST., HARTFORD, CONN. 








MANUFACTURERS OF THE 


Perkins Incandescent Lamps and Sockets, € 














Lamps of any Voltage. 
Lamps of any Candle Power. 
Lamps to Fit any Socket. 











GORRESPONDENGE SOLIGITED. 


Chicago Office: W. G. Halm, 54 Franklin Street. 














